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FOREWORD

This document provides the standard format for post-operation
exchange of NAVSTAR/Global Positioning System {(GPS) data between the
ranges and is designed to produce an efficient and cost effective GPS
data exchange format. This format is independent of the GPS receiver
and provides a common exchange format minimizing range reformatting of
GPS data and cost of processing GPS data and maximizing the speed and
ease of GPS data exchange.

Other formats do exist. Some of these formats are F, Floating
Point; I, Integer; C, character; A, ASCII (FICA); Automatic Reformat-
ter of GPS Observations (ARGO); Receiver Independent Exchange (RINEX);
and Radio Technical Commission for Maritime Service {(RTCM) RTCM-104
Di fferential GPS Service (see references 1, 7, 8, and 9). The FICA,
ARGO, and RINEX were designed primarily for the geodetic community of
GPS users. The RTCM-104 Differential GPS Service is a real-time
oriented format with primary emphasis on exchange of differential cor-
rection data, but it alsc provides for other types of GPS data. The
above formats meet specific needs but do not meet the wide scope of
use ranges will have for GPS data.

This IRIG standard affords flexibility to meet the specific needs

of ranges., It is intended to be a living document with the ability to
respond to changes and to future developments in GPS.
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IRTRODUCTION

This document defines a standard data format for post-operational
exchange of Global Positioning System (GPS) data and related para-
meters. The media used to exchange GPS data shall be magnetic tape or
floppy disk.

The data format is a fixed packed record (FPR) containing two
general types of data records. One such record type, the ASCII
record, will contain only ASCII data. The second record type, the
compressed record, will contain an ASCII header and controil informa-
tion with the data represented as scaled binary numbers.

DATA EXCHANGE MEDIA

The formatted GPS data will be written to either magnetic tape or
floppy disk for exchange between ranges, The magnetic tape exchange
requirements are

standard: 9-track, 1600 Bits Per Inch
optional: 9-track, 6250 Bits Per Inch

The floppy disk is required to be MS-D0OS compatible with each range

providing the necessary and sufficient data as to version, density,
size, and storage capacity for the floppy.

DATA UNITS AND COORDINATE SYSTEMS

The units for the GPS data shall be in metric measurements such
as meters and meters/second. The reference spheroid for the GPS data
will be World Geodetic System-1984 (WGS-84). The data reference sys-
tem for all data will be the WGS-84 geocentric coordinate system. For
specific WGS-84 data definitions and conversion from other geodetic
reference systems, refer to Defense Mapping Agency (DMA) Technical
Report, Supplement To Department Of Defense World Geodetic System 1984
Technical Report, Part I and Part Il (see references 2 and 3} and
Range Commanders Council Document 151-85, Global Coordinate System.

For local vehicle coordinate offset data, a right-hand coordinate
system shall be used with respect to a defined origin on the vehicle.
This local system will be used to locate antennas, Inertial Reference
Units (IRU), and other equipment with respect to the defined origin on
the vehicle., The Tocal vehicle coordinate system shall be defined as

positive x-axis is forward through the front/nose of the
vehicle, parallel to the longitudinal axis of vehicle;

positive y-axis is out the right side of the vehicle; and

positive z-axis will be down (see figure 1).




+Y-AXIS
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NOTE: This is a right-hand coocrdinate system.

+ X-AXIS
(NOSEFORWARD)

rigure 1. Vehicle coordinate system.




CONSTANTS

AT1 physical constants and conversion factors must be consistent
with Interface Control Document {ICD)} ICD-GPS-200 {see reference 4).
This restriction is to ensure correct conversion and use of the GPS
space segment data collected by the GPS User Equipment (UE}., The fol-
Towing constants from ICD-GPS-200 are critical for correct use of
space segment transmitted data:

speed of Tight (c) £2.99792458 x 108 meters/second

pi 3.1415926535898

DATA FORHAT STRUCTURE

The data format structure is a set of 1 to n FPR containing 2048
bytes of information, Each FPR will contain a five character record
number which is the sequential number of the FPR within the data file,
An FPR will contain from 1 to n logical data records and a filler
record if required to complete the 2048 bytes.

A1l logical data records except the filler record will have start
and end delimiters to facilitate use when data is exchanged on floppy
disk. The start delimiter is 2 bytes in Tength: an ASCII character
DLE (10 Hex) followed by an ASCII character STX (02 Hex). The end is
also 2 bytes in length: an ASCII character DLE (10 Hex) followed by an
ASCII character ETX (03 Hex).

Following the start delimiter, each logical data record except
the filler record, will contain a three-byte record ID and a four-byte
record length followed by data. The end delimiter will then terminate
the data record.

The filler record is a unique data record which is used to pad
the FPR to 2048 bytes when the logical data records do not completely
utilize the FPR. A filler record can consist of only the start delim-
iter and the block ID for a minimum size of 5 bytes., If there are
more bytes needed to complete the FPR, all bytes following the block
ID are an ASCII character CNTRL-V (16 Hex). The filler record does
not use an end delimiter. See figure 2 for a schematic of the data
structure.

As stated previously, an FPR is exactly 2048 bytes long. In the
case of magnetic tape, it is a physical record with successive FPRs
separated by an interrecord gap. However, in the case of a floppy
disk, a logical structure is used. In figure 2, within each FPR, the
first 5 bytes are reserved for an ASCII record number. The remainder
of the record will contain one or more logical data records, and the
FPR will most 1ikely be terminated by a filler record {record ID =
999). A filler record contains a minimum of 5 bytes plus 0 to n bytes
of CNTRL-V (16 Hex} to fill the FPR,
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Fixed packed record.




Note that only 2043 bytes are available for logical data records.
The FPR shall be generated in such a way that a logical record ends on
the FPR byte boundary or at least 5 bytes must be available for a fil-
ler record to be output.

SCALED BINARY DATA

The scaled binary data shall be represented using 2, 4, and 8
byte boundaries for the data. Negative numbers shall be represented
by the 25 complement form. The scaled binary data shall be represent-
ed from left to right with the high order byte of information being in
the left most byte. Figure 3 shows the byte order and where the most
significant bit (MSB) and the least significant bit (LSB) are in the
scaled binary words.

DATA WORD

highest order byte lowest order byte

76543210 7654321010

! FAN ) N\
MSB of data LSB of data

»
*
»

Figure 3. Scaled binary byte order.

CHECKSUM CALCULATION

The checksum of the data shall be computed using the exclusive OR
of the data bytes. Compute the checksum (variable cksum) of the data
block by

cksum = by

DO 1 = 2,n

cksum = X0OR (cksum, bi)
ENDDO

where b; is the ith data byte in the record, n = number of data bytes
in the record (excluding the record ID, record length, and checksum),
and XOR is the bitwise exclusive OR function operator.




RECORD ID INFORMATIOH

Record IDs shall be defined for specific data and have unique ID
numbers from 1 to 999. Record ID numbers 0, 499, 500, 501, 507, and
510 are not defined but held in reserve. Record ID numbers 1 to 498
are used for ASCII data record types. An ASCII record type contains
data represented by ASCII characters. Record ID numbers 501 to 998,
excluding 501, 507, and 510, are reserved for compressed data records.
A compressed data record contains data represented by scaled binary
numbers, The compressed record type is used to conserve space and
allow more efficient use of the storage media. The intent of the
parsing 1 to 498 for ASCII records and 501 to 998 for compressed data
records 1s to have a parallelism between the ASCII and compressed
record types. The ASCII record numbers 401 through 498 and compressed
record numbers 901 to 998 are reserved for range specific data.

Record IDs 501, 507, and 510 are not defined because they contain
primarily descriptive information or commentary which is best provided
in ASCII format. Also, it is anticipated these record types will only
occur a few times in a data set.

Record ID 999 is the record ID for the filler record described in
section Data Format Structure. Record ID assignment for use of these
IDs should be coordinated with the Data Reduction and Computer Group,
Range Commanders Council, Table I is a summary of the record 1D
allocations.

TABLE I. RECORD ID ALLOCATIONS

RECORD 1ID DATA TYPE _ . USE

{0, 499, 500 Hot specified Not available

501, 507, 5101}

{1 - 398} ASCI1I General dataz exchange

fap1 - 498} ASCII Reserved for range
specific data

{501 - 998} COMPRESSED General data exchange

{501, 507, 510! COMPRESSED Not used

{901 - 9938} COMPRESSED Reserved for range

specific data

{999} ASCII Unique, used for
filler control

"
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Table Il is a summary of the presently defined data records.

TABLE II. DEFINED DATA RECORDS
RECORD ID DATA TYPE RECORD NAME
001 ASCII IRITIALIZATION
002 ASCII RAW HEASUREMENT
003 ASCII SATELLITE VEHICLE (SV) INFO
004 ASCII ALHANAC
005 ASCII DIFFERENTIAL CORRECTION GPS
006 ASCII TSPI
007 ASCII COMMENTS/MESSAGE
008 ASCII METEQOROLOGY
009 ASCII IRUFINS DATA
010 ASCII PARTICIPANT DATA
011 ASCII TIMING DATA
012 ASCII EPHEMERIS DATA
501 COMPRESSED Hot defined
502 COMPRESSED RAW MEASUREMENT
503 COMPRESSED SATELLITE VEHICLE (SV) INFO
504 COMPRESSED ALMANAC
505 COMPRESSED DIFFERENTIAL CORRECTION GPS
506 COMPRESSED TSPI
507 COMPRESSED Not defined
508 COMPRESSED METEOROLOGY
509 COMPRESSED IRU/INS DATA
510 COMPRESSED Not defined
511 COMPRESSED TIMING DATA
512 COMPRESSED EPHEMERIS DATA
999 ASCII FILLER RECORD

RECORD ID DATA DESCRIPTIONS

A general description of the data information associated with
each data record ID is provided in this section. For the detailed
data associated with each data record, see appendix A for the ASCII
and compressed data formats and definitions. The header and con-
trol for the data records was previously defined in sections Data
Format Structure and Record ID Information.




Initialization Data Record {ID = 001}

The initialization data record is a fixed length ASCII data
record., Compressed data record ID = 501 is not defined. This record
contains the volume serial number of the recording media, information
pertaining to date and format version used to generate the subseqguent
data records, range ID, range point of contact for the data, classifi-
cation, operation ID, test time and date information, and date and
time of data generation. In addition, a comments field is included.
The comments field should be used to provide any sther pertinent
information with respect to the operation or data. The comments are
free-form data allowing all ASCII characters, Users of the comment
area are encouraged to format comments for 80 character line breaks.

Raw Measurement Data Record {ID = 002/502)

The raw measurement data record is a variable length data record
with the size dependent on the number of GPS receiver channels that
have collected data. This record has an ASCII format with ID = 002
and has a counterpart compressed data record with ID = 502. The data
tontained in these records are participant ID, time and date informa-
tion, and data collected from 1 to 31 satellites. The data associated
with each satellite are the code, frequency, estimated signal strength
C/N, channel number and bias, antenna ID, pseudo-range, delta range,
and integrated carrier phase data. These data are provided for the
ranges which elect to generate solutions from the "raw"” or fundamental
GPS data.

Satellite Vehicle Record Data (ID = 003/503)

The satellite vehicle data record is a fixed lengih record con-
taining data associated with a particultar GPS satellite. This record
has an ASCII format with ID = 003 and a counterpart compressed data
record with ID = 503, The satellite data record contains the partici-
pant ID, time and date information, and data from the space segment
transmitted on page 1 of the GPS message defined in ICD-GPS-200.

These data provide information for status evaluation and data to com-
pute the geocentric x, y, and z position of the tracked GPS satellite.
Additional data in this record from page 1 of the GPS message are
satellite status information, clock bias information, and broadcast
ephemeris data. This record will be generated for each satellite
tracked, and it will also be output every time a satellite has a new
or updated ephemeris available.

Almanac Record Data {(ID = 004/504)

The almanac data record is & fixed Tlength record associated with
the almanac from a particular GPS satellite. This record has an ASCII
format with ID = 004 and has a counterpart compressed data record with
ID = 504. The almanac data record contains the participant ID, time
and date information as to which satellite collected the almanac,
identification of the satellite whose almanac data is available in
this record, 10 parameters of almanac data for the satellite, and
satellite health status. The almanac data are similar to the space
segment transmitted GPS message as defined in ICD-GPS-200, except




where noted in the format specification in the appendixes. This
record will be generated for each satellite in the constellation.

Differential Data Record {(ID = 005/505)

The differential data record is a variable length record with the
size dependent on the number of GPS satellites for which differential
corrections were calculated. The data in this record are primarily
measured space segment bias obtained from a fixed ground reference GPS
system. This record has an ASCII format with ID = 005 and has a
counterpart compressed data record with ID = 505, This data contains
participant ID, time and date information, pseudo-range and range rate
data collected from 1 to 15 satellites/pseudo-1ites. The data associ-
ated with each satellite are the code, frequency, and flags to indi-
cate the application of ionospheric and tropospheric corrections to
the differential corrections. The differential correction data (bias)
for each satellite are the pseudo-range and range rate data along with
their respective 1 o error estimates. These data are provided for
the ranges which elect to improve their GPS solutions using the
pseudo-range differential corrections. See section Special Data Pro-
cessing Considerations for considerations needed to ensure that proper
differential correction data are provided in this record.

Time-Space-Position Information {(TSPI) Data Record (ID = 006/506)

The TSPI data record is a fixed length record of GPS derived time
and space position data for the indicated participant. This record
has an ASCII format with ID = 006 and a counterpart compressed data
record with ID = 506, The TSPI record contains the participant ID,
time and date information, position, and velocity availability flags,
acceleration, and attitude data and their associated error esti-
mates {1g ). Provision is also made for the error estimates (lg ) in
geocentric and local tangent plane position. It is recommended that
the local tangent plane data be generated from geccentric data in
accordance with the algorithms specified in Range Commanders Council
document 151-85 (see reference 6).

Comment Data Record {ID = 007)

The comment data record is a fixed length record used to provide
information and comments on the data provided using the GPS exchange
format. This record has an ASCII format with ID = 007. Compressed
data record ID = 507 is not defined, The comment data record shall
contain any information or comments pertinent to the data., It is
recommended that users format the data in this record with 80 charac-
ter line breaks. .

Meteorology Data Record (ID = 008/508)

The meteorology data record is a fixed Tength record used to
provide information with respect to collected meteorology data. This
record has an ASCII format with ID = 008 and has a counterpart com-
pressed data record with ID = 508. This record shall contain the
participant ID, time and data information, meteorclogy station identi-
fication, temperature, pressure, and humidity data along with the




for those ranges which elect to generate solutions from the "raw" or

altitude at which these data were collected. These date are provided .
fundamental GPS data.

Inertial Reference Unit/Inertial Navigation System (JRU/INS) Data
Racord {ID = 009/509)

The IRU/INS data record is a fixed length data record used to
provide information assaciated with any inertial systems on the vehi-
cle., This record has an ASCII format with ID = 009 and has a counter-
part compressed data record with ID = 509, This record shall contain
the participant 1D, time and date information, output attitude data,
deita velocities, accumulated delta velocities and quaternions. Spe-
cific status calibration information for the IRU/INS will be found in
the participant record {ID = 10}, Furthermore, if a range elects to
provide more detailed information, the use of range specific 400 ID
could be defined by the range to transmit these data/information.
These data are provided for those ranges which elect to generate solu-
tions from the "raw" or fundamental GPS data.

Participant Data Record {(ID = 10)

The participant data record is a fixed length record used to
provide information related to specific GPS UE and its configuration
on a vehicle. This record has an ASCII format with ID = 010. Com-
pressed data record ID = 510 is not defined. This record shall con-
tain the participant ID for the specified GPS UE and a field of 890
characters which describe the vehicle/platform configuration. The
record also contains a field that indicates how many other GPS UE sys-
tems {participants) are on the vehicle. Flags and information are
provided to indicate corrections and configuration of the GPS equip-
ment, time frequency standards, antennas, and IRU/INS equipment
related to the GPS identified by the participant ID. Provision is
made for logging the manufacturer, model, and serial number of the
hardware and software used by the participant. Initial participant
position/location data fields are provided as are fields for lever-
arm/offsets for the IRU/INS and for the antennas. These data are in
the vehicle coordinate reference system as defined in section Data
Units And Coordinate Systems.

Timing Data Record (ID = 011/511)

The timing data record is a fixed Jength data record used to
provide information to correlate the various time tags associated with
GPS and range data on the vehicle/participant. This record has an
ASCII format with ID = 001 and a counterpart compressed data record
with ID = 511. This record shall contain the participant ID, timing
data associated with the range and GPS data, and the data from ICD-
GP5-200 available to generate UTC time associated with the GPS time.

Precise Ephemeris Data Record (ID = 012/512)

The precise ephemeris data record will be a variable lTength
record that provides the precise ephemeris data for a specified time
frame for all satellites., This record has an ASCII format with
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ID = 012 and has a counterpart compressed data record with ID = 512,
This record shall contain the participant ID, time and date informa-
tion, and geocentric position and velocity data for the satellites at
specified time intervals.

Filler Data Record (ID = 999)

The filler data record is a unique variable length data record
used to pad an FPR to its full 2048 bytes., It is used when the logi-
cal data records do not completely fill the FPR. The filler record
can consist of only the header delimiters and the record ID for a
minimum size of 5 bytes. However, if there are more bytes needed to
complete the FPR, all bytes following the record ID are a CNTRL-VY (16
Hex). No end delimiter is used with this record. This record has an
ASCII format with ID = 999,

SPECIAL DATA PROCESSING COMNSIDERATIONS

Because of different satellite ephemeris data possibly being used
at the reference site and on GPS instrumented vehicles, care must be
taken to provide the proper differential corrections in record ID =
005/505. Ranges calculating GPS differential solution data must pro-
vide the correct differential GPS correction data. To ensure proper
differential processing, ranges should calculate a GPS differential
soclution by processing raw measurements (ID = 002/502) using the same
satellite vehicle information {ID = 003/503) utilized by the reference
receiver participant in calculating the differential corrections
(ID = 005/505). That is, the satellite vehicle data Index of Data
Clock {IODC) and Index of Data Ephemeris (IODE) should be monitored,
so the appropriate ephemeris data will be used to calculate the dif-
ferential corrections that are applicable to the raw measurement data.
See appendix A, space vehicle data ID = 003/503 for definitions of
IODE and I0DC. For post-mission data, the satellite vehicle data used
to calculate the differential data should be the Tast satellite
vehicle data (ID = 003/503) which precedes the differential data
record (ID 005/505) data on the file,

Because ranges may use unique methods for conversion of various
UE measurement data/information to calculate GPS pseudo-range and
related data, each range shall provide a comment record (ID = 007)
defining the methods and algorithms used to provide the data for the
raw measurement data record (ID = 002/502).

It is recognized that a supplement to this document is required
for definition of optimal conversion of GPS UE output measurements to
the format specified for the raw measurement record (ID = 002/502).
This supplement should provide algorithms or software that accomplish
these conversions. Ideally, such algorithms or software should be
provided by the UE manufacturers themselves.

A comment record (ID = 007) to indicate whom or where precise
epheneris data was generated is recommended for ranges which used

11




precise ephemeris data in generating data or will be exchanging pre-
cise ephemeris data for the satellites. .

To eliminate input problems with the ASCII records, IDs 001 to
498, fields experiencing either overflow or underflow shall be set to
blanks rather than asterisks.

FORMAT MAINTENANCE/UPDATING

This document shall be maintained and updated by the Data Reduc-
tion and Computer Group of the Range Commanders Council and is intend-
ed to meet the needs of the ranges for post-test data exchange of GPS
data.
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APPENDIX A

GPS DATA RECORD FORMAT




ASCII DATA
Record
Record
Record
Record
Record
Record
Record
Record
Record
Record
Recorad
Record

COMPRESSED
Record
Record
Record
Record
Record
Record
Record
Record

Record

UNIQUE RECORD:

Record

TABLE OF CONTENTS

RECORDS:

901 : Initializatien Data ......... veasseaanns N -
002 : Ravw Measurement Data .......uer-.. aevnaen —
003 : Satellite Vehicle Information Data ......... «.. A-10
P04 : Almanac Datad .c..cicvencccnncnanas tesasnennnn ees A-13
205 : Differential Datad .ceeercssncccsccassnsssscanns aA-15
006 : Time Space Position Information Data ..... eene. A-17
007 : Comments Datd ..ceceverroccrennsaa . Cesnens A-20
008 : Meteorology Data ...ccceeveccrnracnnccracannans A-21
909 : Inertial Reference Unit Data .......... ersasasca 3-22
010 : Participant Datl3 ....cecsccccnsassccrssaacansen A-24
011 : Timing DataA .cueecvesssacevebscrrssccanassnnecnns A-28
912 : Ephemeris Data ......cc... srsescescansrsssnansa A-30
DATA RECORDS:

502 : Raw Measurement Data ......cceecvvrssancncnnass A-32
503 : Satellite Vehicle Information Data ............ A-35
504 : Almanac Data ..icceenccccncrcnnasccccnccnnnanes A-38
505 : Differential Data ........ccv... srecesseranaans A-40
506 : Time Space Position Information Data ....ccnc.. A-42
B8 : Meteorology Datad .eeeeiressscasenncssassccannnas A-45
5¢9 : Inertial Reference Unit Data ...... ceranans «o-. A-46
511 : Timing Data .....cccoo... Mesmmsvrrerarrerrnnras A-48
512 : Ephemeris Datad iicieeecraceccccnanscranannanens A-50
999 : Filler Data ........ seessessassnssesansnsasasna A-52
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! | i ! NMip= 141 { is the puaber of data set code and freqency combizabiors
i H ; | Max = 383l ! and ranges froa 1 to 31,
H ! ! i | Sae Rotes at and of data definitien.
1 ] 1 1 1
] ] I 1 i
Checksun D ¢ S O ' i Check sum is the exclusive or of the data bvses.
] 1 1 1 ]
1 1 I i ]
Participamt ID | 18 1 81 ! ! §25 Participant 1D
1 1 ] 3 !
¥ A I 3 13
wime Quality | II | 1| i 1~ ! Tiae quality indicator where :
i i ! i ; 0§ = Xo times are good 1 = GBS time good
i i | i H 2 = Range time good 3 = GPS, Range time good
! H ! g i { = Bquip. time good § = GBS, Bquip. tine good
i i ] i ! § = Jange, Bquip. time good
i i i i i 7 = 111 tines good
: ! ! i ! b = Questionable whether all times are jo0é
I 1 1 1 1
i 1 H ] )
GPS Week H { B S Veals ! § - 9998 | GPS wesk aasociated with the data.
1 1) ] 1 1
1 i ! 1 T
GFS Tine iR17,100 17} Seconds | § - cd4800 | GBS time. If the value is zot valid or zot avaliaple,
! i i i ! it should be set to 999999.9999599999,
1 1 T ] 1
Year D & I R B Years i -9 | last two digits of the year the data is coilested.
] 1 i 1] )
1 1 1 ] 1
Julian Day D & B N B Days ! § - 368 I Julian day the data is collected.
r 1 1 I I
Range Tine P 1 Seconds | ¢ - 96408 | Range generated time, I the value is mot valié o7 ns:
: i ! H } available, it should be set :o 93999,9%39,
1 1 [ E 1
1 1 ] 1 1
Equip. Time  (FI7.1M0 17| Seconds | { Bquipment cloek time of the GPS data. If the value is
! i ! i { not valid or not available, it should ke to
| ! g ' ! §99999,9999959999.
Delta Ramge | 1 ! ! i
Neas. Tiae Int.(PIJ.I0] 14} Seconds | | Measurement tixe interval of deita range data
1 1 ] 1 I
I 1 b 1 1
Buxber of R+ S R O } 1-3 i HBumber of sets of data reportizg for tais record.
aeasurenent sets i i i 1
A-7




2CC DRECG GPS DT MDA

REC ID XO. : #82
RYCORD XANE: Raw Keasarsment
DATL: 10/25/19

The following data are repeated for the SV's and associcted code 32d freq. At least I IY sust be available for this

record to exist.

.34
MRINETIR 345 S 44 1 i) $44] RLICE COMMEN?S
. g } 1 ! H
! | H i i
$TID P12 2 AMYiofsv | 1-136 b Satellite/¢sendolits ID
i [] r 1 I
1 i 1 i . I
Code HI U ¢, 2, C#P, T, C3Y | Trackiag code foz operstion this €PS wnit.
H : I ; ! f-=y €/1, B-=) ¥ Code, C+P=-» C/k and ? cods
H ! i H { Y--) Y code, C4T--) (/i and T code operxtion,
1 ] H r 1
] I ] I i
Freq P M {] 11, 2, 3, 142, 1+#3 | Freq, the CPS unit was operzied. 1--2 LI, 2--) i1,
i H ; 1343, 1-2, 3-2, 1%} 3--¥ B3, 142~y il and L2, 143--3 L1 and L3,
H H H i, 0 ! 2#3--) L2 amd L3, i-2--) L1-L2, 1N2--) (L}+L2)/1,
! H H ! i IN3--) {L1#L3}/32, 243--» [D2+03)/2
1 1 ¥ 1 L
1 1 ] 1 1
(W} | HE v S B B db i | Batimated Sigmal Stremgth
} : | ! ]
CBazael § D I i i-9 ! Datx collection Chasael Xumber
: ' ! i i
Chempel Bias | PE.2! 6! Neters d ! Chzugel bias
! | i ; H
dateans # (A § A S | ! intesma the date collected with {see Farticipaat
i { ' ! { Data record for sateszs infermatioz ).
1 1 ] 1 ]
1 i } H ]
Data Quality ¢ 1 1 i 1-1 i Data guality indicator whers :
| ! | H i 1 = Io data are nalid i = Fsendozange data valld
! | i H i 2 = Jelta lange data valid
| i i ! j 3 = Fsendoreage, Deltr Range datt valid
| i ] } i { = Int. Carrier Phase data velid
H ! i ; | 5 « Psegdorangs, Int. Cerrier Rhmas data valid
| | H ; | § = Deltz Yange, Int. Currier Rhuse data malid
; H ! ; H T » 311 dxta are wnlid
i i ] H i t » Quegtionable whether all date are ralid
i i i ] |
Peeudorange P12 7 14} Neters ! { Paendorange datr xssociated with specified code and
; i ; | I freg for above Xpoch
L) 1 [ I i
& 1 H 1 i
Delta Yange  jRI2E Y 12 Meters ! 1 Delta carrier phase data
1 1 ] 1 1
t 1 ) 1 ]
Iztegrated : i ! i ;
Carrier Phase (215,31 15| Cyclea i i Iztegrated Carrier Phaze data
! ; ' | !
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RCC DRECG GPS DAZM FORMAT

IEC ID X0, : #01
RECORD NAKE: Raw Neasurement
DATR: 14/25/3%

Yotes :

111 alpha-numeric {A) formats are right justified, i.e. leading blanks if field is net
coapletely filled with characters.

The oumber of raw data groups in this record is dependent on the satellites tracked and

the associated code and frequency data recorded in the particular data set, Thirty-ome (31)
groups can be written in a record.for exaaple this record cocld contain 14 satellites mith

LI and14 SV's with L2 Erequencyand { §Y's with datz available from any coabination of the
frequenciesi.e, {L1+L2)/2. These coabinatioas are detersined from the Code and Freg information,
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2CC DRECG CP§ DATA IORALY

180 I0 1. ;4N
RICORD XANE: Satelliie Vehicle {SY) Informstion
DAYE: 18725789

1491
MOANETER TSIk XIS | F1(4 (1) 1.1 po3
i 1 ? t
— ; |
Tecord_id LIS I I ; i i
f : i | !
Yecord length | I4 1 (| Irtes } 413 | This record iz « fized lemgih record.
H ! ! ] }
Checksun S N R O ] i Check sum is the exclusive or of the datz bytes,
i ' i } i
Participant ID ) M | | : | GP§ Participant 1D
] i i i i
Tiae ﬂ:ulil::t T ¢ O R A i i-1 1 %ime qualiiy indicator whers :
H | ! ! H § s Xo tizes are qood 1 = GPS tize good
! 4 ' ! H 3 = Tange tize good 3 = GBS, Ramge tiae good
! ! | ! I { = Bquip. tize good 5 = G235, Equip. tiae good
| ! | i ! & = Rapge, Igeip. time good
{ | H : H T = 111 tizes good
' i : i i ! = Questionable whether a1l tizes are good
1 [ 1 1 ]
{ 1 ) 1 f
EP5 Fesk P4} i) Weeks i §-99% | &PS week associated with the data.
! ; ! t H
GRS Tine {H7.1 17 ) Seconds } § - BEdEN | S time. If the valae is aot valid or sot aveliable, .
i : ! } ! it shoxld be set to 9399%9,9993959%98,
t ] ) r i
H 1 i 1] ]
Year i I3 31 TYeary ! -5 ! Last two digits of the year the duts ls collected.
| ! 1 1 L
Jalizn Day PId Y Y4 Dars i f - Jé6 t Juliam day the date fa collected.
I 1 1 1 1
1 1 ? 1 )
Range Tixe M4 1§D Seconds ! §- 35608 | Range gederated time. If the value is not valig or
i ! 4 ; | sot available it sheuld be set to 99939.953%.
| } ' : i
duthorired Flagi A1 ! 1| i [T, T} i Mag to indicate authorized data use.
H : i i i
Satellite ID  I2 ! 2! PRR#ofsy ! 1-3% i PIX nusher of the satellite or psevdolite
1 3 3 H 1
L] i 1 1 1
§Y Status info:} H ! d | See ICO-GPS 203 deta zecord I page 71 far next
i ! ! ! i 7 itess. (Subframe 1 fata)
Code an 32 | A2 | 1! Discrets VoI, 98, i ] L2 chanmel status
: : | i i §8 = Yeserved
! ! | i i §1 = P-code on
! | | d } if = C/) code on
1 1 1 1 ¥
I 1 ] 1 t
€IS week P18 4 Reels | 1 - 953§ ! TYeel nuaber sssociated with epheneris data
] I 1 1 £
] ] 1 1 3
§7 hecuraey 1 M 1§ Discrele ] i 5Y Aceuracy infe
! H H ! H
§7 dealtk | A6 | § 1 Discrete i ! ST Bealtk ixfo




RCC DR&CG GPS DATA FORNAT

RCIDND. : M)
RXC0sD MANR: Sacellite Vehicle {5V) Information
DATE: 18/25/89

) 441
PARANETER TIPY  §I2E ) 04 RAXGE COMNERTS
1 ) [] ] 1
i 1 r 1 T
i i ! i ]
L2F flag } Al } 1] Diserste | I L3 B-code on/off flag
| i : ! i
T 0618 16 | Seconds ! | Group Delay tiae correction terz
& i i | i !
! i ! i !
10nC ! I8 1 61 Seconds ! ¢ Index of data, Clock
r i ] 1 1
1 i 1 ] 1
5V clock bias | ! ! ' I See ICD-GPS 2H) data block I page 71 for mext
; | ! i I & items. {Subframe 1 data}
t IMGI0 16| Seconds i ! Time of clock data
ac ! ! | ! }
i i i i d
] {0l6.14} 15 | Seconds i ! Tizing polynomial coeffieima:
H | g ! | i !
| ! i i i
3 D614 16 1 Sec/See H { Tisisg polypomial coefficient
f! H ! i H |
P : i
H DRI 16 ) fSec/Secrtl | ! Tizing polymomial coefficient
f3 ! ! ! i |
! ! } ! !
Ephemsris data:! ! ! H | Ses ICD-GPS-200 Sphexeris data definitions pgs 8@-31
DR ¢ T R 1 i Index of data Ephemeris
1 1 i 1 1
I 1 1 1 3
o D16 1K 16 | Meters ' i Aaplitude of Sine Earmonic correction - (rbit Radius
15 ! ! ! } !
I: ! ! | ;
delta n iDI6.IK 16 Semi-circles/sec! i Mean motion differscce from corputed value
1 1 ] 1 1
| iDI6.10} 16 | Semi-circles |} i Mean Mnomaly at ref tixe
0 ! i i i i
! ; : i HE
¢ {D1e. 18] 16 | Radiams i i haplitude of Cosine Harmonic correction - Arg of Lat
e | ; ! i !
! i E ! ;
Beceptricity ID16.14; 16 ) ! ! Tecsatrieity
1 ] 1 1 1
1 H 1 ] ]
L 101610 16 ! Radianms g 1 amplitude of Sine Harmonic correctior - Azg of Lat
us ! i H i !
i i i ! !
L] 016180 16 | [Neters)t:h.3 | | Sq Rt Semi-major Axis
1 I 1 1 1
i 1 i ] 1
4 016,180 16 ! Seconds Foob - Y i Reference time Sphexeris
ot ! i ! | i




2CC DRECS CP3 DATA FORKAT

1o : W
TECORD NANE: Satellits Vehicle {S5Y) Informatios
DATE: 1B/35/18

QNEGiDOT 1095 E HI 1 Rate of 2ight dscenzion

Sapi-cireles/Sec!

Seai-cireles/Sec!

m
MmN pd 45 S F41 1} 1§43 33 (- coxatre
! ! H ! H
Cie IB16.1H 16 ) adias ! ! laplitude of Cosine Inraomic cozzection - Aag.of Incl
' i ' i I
(OIIGI!' ip16.14) 16 ! Bemi-eizcles | ! tight scezsion at refereace time
] i ; : H
84y 016,11 16 ) Yadims ! | isplituds of $ize Tarsomlc correction - lag. of Imcl
H H H ! |
H IDIG.1H 16 | Semi-circles | } Iaelimatica amgle at refezence time
H ! | } i
Crs 116,10 1§ | tadiaus ; | impiitode of Cosize Maravaic correcticn-Orbit tudius
H | H ! i
oaege 1D16.1H 16 ] Semi-circles | } irgusent of Perigm
: ' ;
' i
i ]

1ot OIS FR. Rate of Imelizstion

Yotas :

ALl alpba-neaerie (1) formats are right justified, i.e. Eield hes Inadfng dlaais if field is 20t
conpletely £illed with characters.

1 is Pouipment Time is mot a part of thias record, Time Quality Tlag states { - 7 are 2ot applicable.




RCC DRECG €PS DATA rORNA?

RC ID BO. : N
RECORD XANZ: Alaanae
DATE: 14/25/19

nmn
PALANETER 144 44 miss RANGE CONNENTS
t 1] 1 1 []
T : :
Record_id HD € I R I | { :
H H 1 | i
Record_lemgth | Il ! ¢ Bytes ! 199 i This record is a fized length record.
1 1 1 1 ]
1 1 1 3 1
Checksma L - O S ! } Check sum is the exclusive or of :he datz bytes.
1 1 1 1 i
1 3 1 1 i
Participant 1D} A3 | 3! i { GPS Participant ID
t 1 r ] ’
1 i } ] ]
Tige Qutlitr' LD S D i -t ! Tine quality indicator where :
H H i i 1 § = Mo tines are good I = GPS tine good
! ! | ] { 4 = hange tize good 3 = GPS, Range time good
g | i ! H { = Bquip. tine good § = P8, Yuip. tiae good
H H i i H § = dange, Bquip. tize good
i H ' | ! T = 111 tines good
! H H ! ' § = Questionable wbether all times are gooé
1 1 1 1 1
1 [} 1 1 B
GPS Veek PO 4] Tesks ' § - 9599 | GBS weel associated mith the data.
! ! i ! H
GPS Time IMLIN 111 Seconds ! § - S0M8H | GPS time. If the valoe is 2ot valid or mot avaliable,
! i ! ! ! 1t should be set to $99999.9599929949.
i H ' ! i
Year LI 1 Yans i 1-9 i Dast two digits of the year the datz is collected.
] r ] ] 1
] 1 t 1 3
Julian Day P 3 Dhaws } $ - )66 ! Julian day the data is collected.
H i H H i
Range Tine iP.E ] 18! Seconds g §- 36408 | Range generated time. If the valve is ot valid or
' i f i { pot available it should be set o 99299.3999,
1 1 I 1 1
t 1 ] t []
GPS Week P LG Vesks ! -9 i GPS week of applicability of data
i | ! i ¢ (Prom § bits'from Subframe § page 28 i¥al)
] 1 1 I r
] ] i ¥ r
§V Collector | I2 | 24 PRI $of SV | y-3% f PRE oumber of the satellite that collected Lhe
i i ] ! I almapae data
i H ! ! !
SatelliteID ! 12} 2! mrjofsy | f -3 { PRE number of the Satellite or Pseudolite
] 1 v i 1
r t 1 1 1
ilzanae data: | ! i H i See ICD-GPS-2M0 pages 91-%1.
Becentricity 1DI4.0 ) M | ! ! Becentrieity
1 ] 1 ] 1
1 ] i 1 ]
t DL} 14 Seconds ! # - 642112 | Refsrepce Tize of ilzanmac
n i | H | f
o | H H ! ]
Inglination ™ iDM.3 | 14| Semi-circles | | Iaelimation angle at reference tixe
1 1 [] t 1
] 1 ] { 3
A-13




RCC DRECC GFS DATA PORNNY

1%C 10 20. : M
20CORD TAXE: Mlmamac
DATE: 18/25/0%

I EL L34 . nn ' :‘g: : UNIYS '  F [ ’ CONNRITS

| T i i

OETGADOT  1DI4Y E u Ilui-circlnlmi ] Rate of Right lscexsion

L R ;BII.I ; u i {Neters)rth.§ E ; $¢ 1t Sexi-major dxis

{oNzeh) EDII.I : u { Seni-cizcles ; ; Yight dscension st refereece tize
R R

onegt EnIl.l E 1 E Sexi-cireles E 5 irgureat of Parigee

A ;I!l.t E i i Sexi-cireles E i Inn dzomaly at ralereace time

i, ;nli.l i i 5 Seconds ; 5 riaing polyaoainl coefficimt

g DL i E Zeconds/see | ! Yixiag polyeoainl coefficient

§Y Teelth : i ; ] ; Diserete ; i $Y Inalth dtetus Crom Subframes 4&5 page 15.

Tote ©
t ]s Yguipaent Tise is not 2 part of this zecord, Tize Quality Flag states 4 - 7 aze 30t applicable.

tt This value i3 the true lnclization and mot bie Del;, which Is relative to £, * 0.0 smai-circles.
Oxeqadot, 1 and a5 have beex scaled to allow coapression of the data,
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RCC DRECS GPS DATR PORMAT

R8C ID NO. : S
RECOID NANE: Differential
DATE: 1B/25/88

3411
PARLNETIR b4 JIE V41§ IS 31 (94 CONNENES
: H ] H !
' i H i '
Record_id ¢ I T I i § |
| | i i !
Record leagth | I4 41  Irtes i [37+(n-1}#35] | This record is a variable length record, where 2 is
| i i i Mase 7 i the number of §7's availalle and rapges from I to I5.
! H i I Max =577 |
! i i | i
Checksun D % S B A ! ! Chack sum is the exclusive or of the datz bytes.
{ ' i ' !
Participant ID | 23 + & ! ! ! 6PS Participant ID
1 ) ) 1 ]
1 1 ) i ]
Tine Qualitx' HD ¢ S B O i -3 | Tiae quality indicator where ;
H } g i | § = o tines are good 1 = GPS time good
! 1 H H ] 3 = ange time good 3 = GPS, Range tiae good
H i ! i | § = Bquip. tize good 5 = (PS5, Rquip. tiae good
] H ! } ! § = lange, Bquip. time good
i H i ! H T « &Il tines good
i ' H H H 1 = Questionable whether al] times are good
H ' H ! {
6P Yeek I ¢ I S I Teeks H § - 9999 | GPS week associated with the data,
[] 1 ] t ]
[] ] [} ] )
€05 Tine L 17 Seconds | f - 6P | GPS time. If the value is pot valid or nov avalisble,
oo : ! it should be set to 999999.9535359398.
] ) ) i [)
1 ] ] t r
Tear P12 1] Years 1 1-9 b Last two digits of the year the data is collected.
i H H ! i
Jufamfay 1 I3 1 30  hps I { Julian day the data is collected.
) 1 1] [ ]
] 1 L] ] )
hange 2ine ned: ui Seconds | F-t6ddf | DRange generated tias. If the value is ot valid or not
i i H ! | availadle, it should be set to 99999,9999,
! ] i ! i
Zenith corr [ MS.3)  §)  Meters | i Zemith corzection data, if ot availadle,
! i i ] 1 it should be set to 2.2h.
r 1 1] ] 1
1 1 3 1 1
Bumber of 695} I3 ! 2} ! 1-15 { Ruzber of 57's and ?seudolites reporting data
] { ' ! i

fhe following data are repeated for the pumber of SV's available,
tt least 1 SV aust be available for this record to exist.

SvIb S ¥ S 17 MRRofsSy ! 1-3 i Satellite/Psendolite ID
1 1 1 T 1
H 1 i 1 ]

Code HE T N o iC, B, C4P, T, C#Y ! Tracking code for operatien of this ¢PS unit.
| ; i ! i L==) Cfh, P-=) P Code, C+P--) C/k and 7 code
1 ) 1 1 i
1 I 1 ] 1

T--) ¥ code, C#¥-=) C/1 and Y code operatica,



1CC DRECS 6P DAT) MORMAY

3 i B R T 1)
RICORD NANT: Differential
DITT: 1R/35/1%

1
N m I 1) $4¢ ] rinet CONKENTS
i ] f ! i
' { i H | ,
e | I LR I O {1, 3, 3, 132, 143 ] 1Preq. the §¥ writ wuz openated. 1—3 §f, 3--3 L1,
H H | 1343, 1-2, 33,1 | )--3 B), 1#2=-) L1 amd 13, 143-) 51 and 13,
! | | ua, w3 b o243--) L7 and §3, 1-1--% L1-12, 1M2--) {n1+L2}/2,
' ] { | | 13-y {L1+03112, W)e-d (12403112
: | | { H
inthorired Plagi A1 | 1} R % 8 i Tlag to iadicate wse of asthorized cr wnauthorized
! ' i : i carrection
i [] 1 1 3
1 ] 1 ] ]
Togo Mag LI YRS R B H 1Y | Mlag te Iadicate fonospheric corzection applind
{ | t | |
Tropo Mg L S R O { [Y.X ! { Mag to iadicate tropospharic corractios applisd
} { | H i
Diff !mdg!m{ i | ! !
Correctioz il 1 Xetars | { Differeatial Paendorange correction from ref. sita
i ! | | ]
Diff tunge late] H ! ! H
Correction TH.l ) 6! Neters{Sec | ! Diff. Psewdorange-rate correction frox ref. site
: | ] ! H
I-figm ! | ! ' !
Diff Paendoluge! i ! i { I-sigue Differantial Pseadorange correction
Corraction I {15 20 N I Yeters H i Irom ref. site,
1 : | i |
1-signe H : H i }
Diff Range Rate H H H } 1-Sf{gme DIff Paevdorange-7ate corrsction
Correcticn F LY 8 Netersflec | i frox ref. site.
H ! H ]

Totes

111 alpha-noneric (3) formats are right justified, I.e. field ks leading blanks If field is pot
completely £illed with characters.

' As Tquipaest Time is zot a part of this recozd, Tize Quality Plag states { - 7 are 2ot applicabls.
"n It the valzes of the Differential Pseudo-range end Differential Range llt; corzections are

nexizor values of the data field or aze miniaux values of the data fleld, then these paraasters
represent a positive 1ad negatire cut-of-rasge vale of these date respectively.




1CC DRECG GPS DITR PORKAT

RIC ID 0. : 866
R3CORD NANR: I5P1
DATB: 18/35/19

m
PARANETER b4 SR 411 1} $44 1 (44 COMXIN?S
1 [] 1 i 1
T i :
Record_id % N S i § i
i ] H i i
Secord length | I{ I &1 DBytes ' e t This record is a fixed leagth record,
1 r 1 1 1
1 [} 1 1 3
Checksuz I o S T O i ! Check sun is the exelusive or of the data bytes.
] (] 1 1 [}
1 ) 1 1 ]
Participant ID ! A8 | 1} i ! GPS Participant ID
1 [] 1 1 )
] 1 1 1 [}
Tine Qullity' D & SN O i -1 ! Tiae quality indicator where :
! H ! ! ! § = To times are good 1 = GBS time good
i ! { ] ' 2 = tange time good 3 = GDS, Range tiae good
i i ' i H § = Bquip. tine good 5 = GPS, 3quip. time good
| ] H i i 6 = lange, Bquip. tiae good
' | H H } T = A1} tizes good
! : ] H [ % = Questionable whether all tinmes are good
; ! ! i ]
GPS Wesl K0 | I Teeks i §- 999 | @PS week associated with the data.
I ! ' { ! )
G5 Tine L 1 Seconds | § - 60 ) GBS time. If the value is pot valid or net avaliable,
! ' i i { it sheuld be set to §9999%,999999939%5,
] 1 1 1 L]
3 L) [] ] L]
Tear S SN B I Years ! §-9 { Last two digits of year the data is collected.
i- i | H H
Julian Day I & I A B Days i A1 ! Julian day the data is collected.
r 1 1 1 1
] } 1 [] i
Range Time 51 7% BN { BH Seconds | § - 36400 | DRange generated time. If the value is ot valid or 2ot
] } H H 1 available, it shocld be set to 99999,9%9%,
] i i i !
YelData Mlag | A | 1} i LR ! Plag to indicate if velocity data are available
! ! ' ! i
AccDataMag ) A1 ¢ 1! } {1.Y] i Flag to indicate If accelerstion data ars available
i [} 3 ] 1
1 i 3 ] 1
Attitode Mlag 1 A1 ! 1| ! IRA R ! Mag to izdicate if Rttitude datz are available
] H ] 1] 1
H 4 13 ] t
1 positicn Medl W Neters | | Geocentric I position in WES-84
] ] ¥ ) i
} 1) 3 I H
Y position HeED W Keters : ! Geocentric T position in ¥65-H4
) ! 1 ) ]
] 1] [] 1 1
I position gy U Xeters i ! Geocentrie I position in ¥&S-M
! ! i |




UC ID X0, < I
RRCOID TANE: TSMI
DaTE: 18/25/1%

2CC DRiCe GPs DITA FORNAY

LIV 1944 nxn ' :;:: ' ] $44] LIEGE CONENES
i ! !
1 velocity Eril.l E W Leters/fec | ! Geoceatric I velocity fo ¥e3-44
T veloeity irll.l E L ; Xeters/Sec : ; Seocentric T velocity fa ¥65-I4
1 veloeity i!ll.l E b | é Yeters/Sec ; E Geocentrie ¥ velocity in %65-I{
1 acceleration Erll.l § i i Xeters/Sacttd E 5 Geocestzic I sccelaration iz G514
T acceleration Eril.l i i % Keters/Secttl E ; Geocentric Y sceeleration !a 76i-H
I receleration ;rll.l i u % Neters/fezas} 5 : Geocentrie I accaleration in ¥e3-8
Readiag ; n.s g ] % hadiams ; I - UM } Tree deading
Mtek é n.s E $ E Ladinns E - 5 ;
il IR 3 nims | tH '
Yy ; n.s % i ; Ladians ; + M i
Miteh Rate E n.i i ] ; Redinns/Sec ; ;
201l Rate E n.5 ; t E Raediang/See é :
Tiz lnte i n.s ; $ % Tadians/sec E ;
Ijsiqll I E 5.1 g g g Nebers ; E I-gigun estinmate geocentric I position
1-sigme ¥ E 1.1 i L] é Neters ; ; 1-sigma estimate grocastric ¥ position
T-gigna 2 E rs.l E 5 E Leters ; 1 I-sigme estisate geoceatric I position
I-sigme I-vel E Pl é L] g Telers/Sec ; E 1-signa estinste geocentric I velocity
1-sigrz Y-vel i mn.l % § g Neters/sec ; ; 1-sigma estinate geocnatric Y welocity
T-gigma I-vel ; F.1 i § E Aeters/Sec ; ; 1-sigma estimate geoceatric I velscity
T-sigm Y-pec é 1.l E 5 E Ketazs/Secst] ; 3 I-sigme estizate geocentzic I acealeration
1-sigsa T-ace ; 5.1 5 5 ; Heters/Sectt? ; ; l-signr estinate geocentric Y acceleration
1-sigmt I-ac2 E 5.1 i 5 ; Neters/Secssd i ; I-gigm estimate geocentric I acceleration
i i i
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2CC DRECG £PS DAY FORNAY

IC I N : #6
RECORD XAXE: T5PI
DATE: 14/25/8%

PARINETSR net :g !} §o¢ RiREL COMNZNTS
——
1-signa Boriz E 15.1 E § E Beters i E 1-sigmn estimate (I,7) Local Tangent Plane pnsi:ian"
l-sigmy Vert E 1.l ; 5 E Neters E E 1-sigma estimate I Local Tangest Plane pn:itiun"
1-sigm Biteh E 1.l % § E Tadians i g 1-sigma estinate Piteh
1-sigma Rell E 1.l g 5 E hidians E % I-sigma estimate Roll
1-sigm Yan i 1.1 ; § : ladians E ; I-sigut estimate Tax
! i i ' i
Yote :

+ 13 Iquipnent Tiae is not a part of this record, Tiae Quality Flag states 4 - 7 are not applicable.

14 Tge of the transformation slgorithas presented in RCC, DRECG Document 151-45 are recommended to

generate these local tangent plate values.




10C DRECE €28 DATA rORNAY

ninn :m
RICORD NANE: Comsent
DaTE: 1/25/19

are allowed. Uaezs are ezcouraged ts Poraet data
for 38 chazacter line breaks for ease of reading.

m
MARAEITIR mr sl 1 144 11MCT CONNINTS

H ! i i |
! i ! } {

Record_id I I B O i ) {
i i ] i !

Record lemgth | I | 4! Brtes ; ¥ XM | Tils record is a fixsd lemgth recozd.
{ H ' ! ]

Checksex I S A B A t | Check sun is the exclugive or of the data bytes.
i i t i |

Connents | Char } 2031 i 1 s record s avallabls to provide conxents us
! i ! :
: 4 H i
i ! i H

—
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ICC DRECE GRS D71 rORNAY

REC ID XO. : IR
RECORD NANE: Neteorology
DATE: 10/25/19

[ 144
PIRANEIRR ki {7 S 44 1 1) ) [ 1} {1 CoxTnTs
H g H } H
: H ' H i
Tecord_id D & N T H ] i
| H ! ! H
Record length | M | {1  Drtes ' L | This record is 1 fized length record.
1 ] 1 1 1
1 1 1 ] 1
Lhecksun RIS S i i Check sum is the exclusive or of the data aytes.
] 1 b i 1
r 1 3 i ]
Participant ID | M0 §| 1| i | GPS Participant 1D
H ] 1 [ i
1 1 1 i i
Yine nualitx' LD O S R B i i-3 | Time quality indicator where :
H | : | ! § = o tines are good 1 = GP§ tine good
H H ; H ! 2 = hange time good 3 = GPS, Range tiae good
H H ) ' H ¢ = Bquip. tine good 5 = GPS, Bquip. tise good
! ! H i ! & = lange, Bquip. time good
i ! i ' H T = 111 tizes good
! ! i ! ! § = Questionable whether all tizes ire good
i 1 1 1 []
) 1 ] 1 1
GP5 Week ML 4 Teeks i - 9999 | GPS week associnted with the data.
1 (] 1 i ]
1 ] ] ] i
GPS Time L 1 Seconds | § - 600 | GPS time. TIF the value is mot valid or mot avaliable,
{ i ' i { it should be set to 999999,9999939949,
H i i H !
Year o2 Years ' -9 { Last two digits of the year the data is collseted,
i i ! : H
Julian Day [ & I I Pays H §-6 i Julian day the data is collectsd.
H | ! ' H
hange Tine H4] N I Secopds | 0 - 860t | Range generated time. If the value is not valid or not
! ' ] H | available, it should be set to 99999.99%9,
i i H i !
Station Yame (1 RIF | U ! ' | Statisn Yame
i H H ' i
Altitade HI L N Neters i 1-1808 - 89998] | Signed integer, WGS-34 station altitude.
1 1 ] 1 1
1 ¥ 3 1 }
Temp, 116,20 6 Degrees € | & 99.99 1 Air temperature
' ! ! ! i
Presasure 0 4 P B I I Nillibars |  0.F - 9989.99 | lir Pressure.
1 1 1 [ 1
i 1 1 ] 1
Humidity il 5 § Buaidity ¢ 4 - 1H8 ! % Buaidity
1 r 1 i b
[] 1 L] ] )
Tote :

t As Bquipaent Tise is mot x part of this record, Time Quality Flag states 4 - 7 are not applicable.
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IMCID NS, i 1D
IICORD NANE: IROfINS
DATE: 14/25/1%

1CC DRECG 4P DAY1 HOLOT

[ 3441
mun mr nu [1] J%:+] et CoxaITL}
H ] ; ! |
! i i i |
Tecord_id I = I B i | H
i i i : i
Record lemgth | ! 1} Intas H il ! Thiz zecerd iz a fixed length recerd.
! | ! : !
Checksan I S T H I Check sun i the sxclusive or of the data bytas.
: i | i ]
Meetledpant I0 ) it 1 b ! 1 &P§ Narticipsat ID
! ! H H ]
Tiae Quality } 1 ¢ 1 H i1-1 { Tize quality fadicator whers
! H : | i § = Yo tipeg are good 1 = GBS tiae good
{ 1 H i ! 2 = Bange time goud ) » CPS, Range time good
} ! } ! | 4 » Jquip. tixe good 3 = €FS, Dquip. tiaw good
: H ! i l § = Xange, Rquip. tiae goof
} H H H I T = 111 tines good
! ! ! i H § = Questionable whether ull tines are good
l H : ! ]
& Imk [ € 2 B I Teals H -8 1 GPS week associzted with the data.
i i ! ! }
e Tine LI 1 Seconds | § - 80H8 | P8 time. If the valne iz pol valid or sot dvalisble,
! i | i it should be set to YHIN9N.$99998885Y,
i } ! H i
Tear 1t R - I Yoars | -9 i Last txo digits ef the yoar the data I3 collected.
i { H | ]
Julize Day 1 s i 1-38 ! Julinn day tie data iz collectad.
H : i : ]
laage 7ise 3N S| B Seconds $- 16408 | DXamge gezeratad time. If the value i3 3ot velid or met
: i H i 1 availuble, 1t should be sat to 39949.3448,
H ! i ! i
Fquip. Zime (MT.IH 17| Secozds | { Ygoipwent clock time of the T20/IXS date. If the
i i ! ! { valge iz 30t valid ar not availadle, it skould be set o
: ! ! ! 1 19998 385509989,
Delta Range | | H ! i
Keas, Time Int.iPUL.10F M| Seconds | | Esasarenent tize {aterwal of delts razge data
| i ! i ;
IR Sample zate! 25.2 0 § | Herty H ]
! i } ! i
deadiag sl 1) Iaxdfans ) § - 1f P Tree Teading
i i ' i !
Pitch i I Redians | L3 5] !
' ] H ! i
Yoll R 1 1% 0 I B Radiaas | + 4 i
' i ! i !
Tax 1 0 T I O ndis | ¢ M i
! ' } ! |
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RCC DRECG €P5 DATA FORNAY

MCIDN. : M
RECORD WAME: IRU/INS
DATE: 19/235/13

m
PIRANETER TIeE  SIIE i | ¥114 COXKENTS
1 ] 1 1 ]
] ] 1 ] 3
| } ! i H .
Piteh date 1 NG5! 01 Radfams/See | M | Tavigation System Pitch Rtate
i ] ' i |
Roll Rate V2850 80 hadiams/Sec ] M ! Tavigation Systea Roll late’
! ! i i i
Yar late VM50 81 Rldians/Sec | 2 M | Tavigation Systes Yav Rate’
1 13 ] ] 1]
] 1 ] . [] i
Snsr Piteh Zate; P8.5 1 3| lRadians/Sec | 4] { Raw IRU/INS Bitch Rate Maasuremest
] { d H !
Susr Roll Rate | M50 &) DadiamsfSec | t B ! Raw IRU/IRS Roll Rate Measurenent
1 ¥ 1 1 1
1 i 1 1 [
Smsr Yaw Rate | P51 81 Radiams/Sec | th ! Raw IRG/INS Yaw Rate ¥easurement
i {1 i '
Del Piteh Rate ! M.5 1 1| Radiang/Sec | + Ispf } Change over the sample interval in Snsr Zitch Rate
) 1 1 1 3
[} 1 1 ] }
Del oIl Rate [ M.5 1 1| Radians/Sec | t M { Change over the sample intervel iz Sust Roll Rate
) 1 1 1 1
[} [} 1 1 3
Del Taw Rate [ PS5 1| Dladians/Sec | t 10k | Change over the sample interval in Sasr Taw Rate
] 1 1 1 3
N ; |
Del Vel :X P850 &1 Neters/Sec | | X Delta velocity from acceleroneter
T OIMSED 0 Maters/See |} | Y Delta welocity from accelerometer
2 IM5E 8 Neters/See | ! T Delta velocity from acceleroneter
[ ] 1 [] 1
1 3 ] ] t
Ace Del Vel & | H : ] { .
I M5 8 Neters/See | i I decunulated Delta velocity fron acceleruaeter"
Y O JRLEG 8 NetarsfSec | { T hecunulated Delta welocity frow acceleromster
2 M5 L) Neters/Sec | ! T decunglated Delta velocity frow accelerometer
! H ! : ! (This data is the sum of the Deltz Vel data)
Quaternions: | H } H H
1 1.5 81 Nicrorad/i#fBz | i
: P P50 % MicroTad/1ReEr | i
3 P85S 91 Microrad/iMEr ! i
i VP9850 & Microrad/idehy | i
1 ] 1 i 1
1 1 i 3} 1
Yotes

t  The Navigation Systea output may result from x falman filter rather than be raw aeasurement data.

#t  If the decumulated Delta Velocity is zot available, iis valze will be set to 2 fall scale nuaber.
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RCC DIRCE OF5 DATA rOBNAY

REC ID XO. : U4
RICORY MANY: Marticipamt
DATL: 1072578

C--} CfL, ==} ? Code, CHP—=) C/3 and F code
Y--) T code, C+7--) (/3 azd T code operation.

m
IVEL 14 4] m s 1} #517 et CONNIRTS
1 1 1 3 1
—i— ; |
fecord_fd D % S O i i H
] 1 1 1 1
1 1 i i 1
Pecord_lemgth | I§ | | Iytas ! 1 I Thiz record iz a1 fized length recerd.
i H i H |
Chacksua R S B O : } Chack sum is the exclazive or of the date bytss.
] ] ! i .
Participast ID ! 30 1 1| } i &M Mrticipnt I
H i i | !
Tize Qullit}' R ¢ S T A [ i-3 P Time quality izdicator shere :
! ! H ' ! § = Yo times ave good 1 » G5 tize geod
i H H H ; 2 x Yange time good 3 = §FS, Raage tiae good
l ! H { t 4 = qufp. time good 5 « GPS, Iquip. tize good
] ! { H ; § = Iange, quip. tise good
] i H ] H 7 = i11 tizes good
! | i H ! § * Questionble whather 21l tines are good
H ! H ' 1
G Yeak I { B Teels } $ -9 ] G weel associaztad witd the data.
P : : 1"’
GM Yine fnLiy 17 Seconds | §-610H | P tine, I the valyr Is 3ot valid or sot avaliable,
; ] i H { 1t shoeld be set Lo 299999.9993333040,
oo ' ! {
Year I+ S B B Tuars H -9 I Last twe digits of the year the data iz coliected,
| ! ' i ]
seliny Day & B R N | s ! $-3 } Julisy day the data is eollectnd,
H ! : H i
laage Time i ul Seconds |} § - 36400 | Range geserated time. If the valus I3 mot vaild or mot
; ! ! i }oaveilable, 1t showld be set to J9499.9334,
! : i i H
Yehicle Info. 1AM | U0} ! i Yehiele izformtion.
i ! i i i
fo. Jer 3 3 11 T 1 ; i-4 I Wugber of mavigation syatess on this vebicle.
1 [ 1 ] L]
] ] 1 1 3
@S Iquip Mfg. P22} i ] f
i ; { | 1
GRS Nodel/ID AN 1 3} ! l
H i i ' |
€2 Ferial mo. f A2 ) U | H |
! { ] t i
Jo, Chasnels | I2 |} 11 : ! Yoaber of chinnels on the CP§ wpil.
| ! | i i
Code I T I Y I 16, 0, C+F, Y, €4 | Tracking code for operatioa this £S5 umit.
i : ] H !
! i H H |
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RCC DRECG &PS DAl FORNA?

2EC ID O, : 010
IECORD NiNE: Rarticipant
DATE: 10/35119

COMKEXTS

mnmn

MLANTTIR e st 1) §64] 11 [
' H ! ] i
H ' i ! |
Ireq I ¥ Y B i1, 28,03, 141, 183}
' ! H 1343, 1-, 3-1,10 |
H H t 1M, M3 i
H | f ' !
! i ' H i
Authorized Y YO I O H Tl
' ' i i '
Diff. Mode Mlagi a1 | 1! ! IR % B I
H i i H i
! H i ! H
Iono Corrected ! A1 | 1! | [l i
{ ! H ! i
Tono Mode]l info] I! § 1| ! i$1,2,3]
| ] H ! !
] 1 1 [} i
1 ] 1 [} ]
| ! ! ' |
Iropo corrected! A1 § 1} ! 8 % I B
1 1 1 1 1
1 [] 3 ] 1
!rﬂpﬂ Nod. infﬂ{ 11 H 1 : ; { '1112 I :
i ' H } ]
H d i i q
H i | 1 '
Prequezcy S0 ! Al } 1 H io.2,¢,00 |
1 1 1 1 1
| o ; |
Preq Std Mfg. | A20) 20 ) ! !
1 4 1 1 (]
1) ] H 3 []
Preq Std Nodel | AN | 20 ! ! :
1 ] 1 [ 1
1 i (] 1 }
Treq 5td Ser.b | MM ! U ! ! !
] 1 ] 1 1]
r 1 ] 11 1
Phase Moise | 17,21 T l1Js-1d sfstaq 5! !
] ) ] ] 1
I r ] 1 1
Preq Noise TIRE L Y jlhee-16 gfserl,5) !
+ ) ] 1 ]
i ] i i 1
IR0 1ided LI VO I O i (L X!
1 L 1 1 [)
1 i 1 i 3
nr xfg. A ou i !
: H ! ! H
IZ0 Nodel O ] I { I ' H
] ] ] 3 1
I r ] 13 1
110 Ser.i I ¥ BT } !
| ! i ! !
A-25

reg. the &PS enit was operated. I--» LI, 2--) L1,
3-=) L3, 1+2--) 51 apd 12, 153-=) LI apd B3,
243--) L2 and 13, 1-2--) £1-12, IN3-=) [LI412)/2,
143--3 (L1+L3)/72, 23--} (12403112

Mag to indicate if 675 uamit Authorized for $1/15

Mag to indicate if anit operated ip differential
10de

Mag to indicate If Iono corrections applisd

§ --)special User Iono model used, 1 -=)1 freq nodel
from ICD-GPS-208, 2 --)2 freq sodel from ICD-GP5-200
3 ==} other nodel Ideatified in comment record.

Plag to indicate if Tropo corrections applied

§ =) Meteorology data used, ! --) Std Tropo model
esed in ICD-GPS-204, 1--) aotber model used sse the
consents record for deseription

Flag to indicate if Preq standard used with $PS omit

Q --Yuartz, 1 --)dubidiva, € --) Cesium, 0 --33lank
for other aodel { identified in comments record).

Allen Variance of Process Joise for phase
Double Allen Yariamce of Process Boise for freq.

Flag to indicate if 6PS unit aided by Inertial Sys.




2CC DRECC €PS DATA MQANAT

1 1B [ 31 ]
R3C0MD ZANE: Participaat
DATE: 16725119

CoxNIN?s

F g4
MM m iU UEITS 1 4

[ i | i

| H 1 H
Participant ¢ 1PI4.2 1 It | Yetars !
Farticipant v P12 1 U | Neters !
Fartielpant ¥ (0142 % M | Neters H

! ; ! H
v MLzt uo Yeters H
ny TS T | Neters b
iz e g Nefers ]

H i ] |
$/T Mfg I 1 I I |

] [ t )

] 1 4 (]
$/1 Inge 0 1 I H

] | H }
$/¥ rersion | A ¥ | H

| i ! !
No, Iotemams | I! | 1 | ' [i,d

! i ! !

T RamA W S M ML ML AN et e T ErAR e s e A Eas e

Taieiel position information of participant's IXW,
Datx are Ceccaatric x,3,1 ref ¥GI-44 spheroid. If
xe Jata available, these flelds xre blazd.
Lever-aza date Inforantior of participast's 710,
Data azs in partielpant Sody coordisate syatex
referenced to @ origix ¢z chy participazt.

€8 softunrs used to collect dat2

Saftware Taae

Software version auaber

Tunber of aztezmai coamected to P8 coit

The following data are repeated for esachk aatexns on the participant. This section of daba wses 184 bytes per
antenxa, €16 dytes for all § amteamaze. If caly 1 maten;a is gtlilablo Tenaiaiag bytes of date are Blanis.

Azteaza 0 5 S T W { [1.41]
! ! ! i
Antenma ¥fg, | AU ] U ! |
) H ] !
Aotesax Xodel ] X201 2§ ! |
! ! ] H
intesme fer.d ! 126 % 3 | H
[ t 1 1
1 1 1 1
Lever-ara data | 31| 1 | ! i, I}
} i ' H
| 1 | ]
; ] ! H
! ] ! i
iztemna 1 41 P IR I (I Xeters !
lntenga ¥ H T RS Y Neters H
intena 1 H 2% 2 I € I Aeters j
! | H ;

|
|
!
i
!
|
E
!
'
{

inteaxe Nunber ¢ Jumber of aatenma ox €M mnit

Mag to iadlcats if fullowing position daua is
Tever-ary data or geocentric positiom date of the
astennt.

Y -=) Lever_arn date, ¥ --) Qeocentric 1,7,z Sita
Positiox laformation on aateman. If Lever Tlag = 1
date ace Geccentric x,y,2 data zef YE-0, else data
are Iz participast bodr coordinmats ref. systex.

If only ! aztense is available remaining bytes of data are blanks.
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RCC DRECE GPS DAT1 PORMAT

2EC 1D XO. : M)
RECORD RANZ: Participsnt
DATE: 10125/19

Totes :
Al1 alpha-numerie (A} formats are right justified, i.e. field bas leading blaoks if field is not
completely filled with characters.

t s 3quipaent Tiae is mot & part of this record, ?iss Quality Tlag states { - 7 are not applicable.
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2CC DRicCe €P§ DATL FOINAI

MCID R ;L
21C02D NiND: Tiaiag
DT 1H/25/t8

44 ]
nnnm M i [H J41] 3} {4 CONMEXTS
: ! i i |
} ] ' i i
Record_id I ¢ I B I i i1 '
| i ! i '
Record lesgth ! MO 4 Irtes ! 115 t Tais racord Is a fized leagid record.
I H i | I
Checkrna I % S S O H | Check sun s the exclasive oy of the date bytes.
: | J H '
Mrticlpaat I3} MO 3} i {@s participaat ID
! | ! i ]
Yine init!' ¢ S ! §-3 ! Tize quality Iadicator where :
: | i i ] | § = Jo tines ars good | = GP5 tise good
i ' ! i ; 2 « tange tine good 1 = CFE, Range tine good
i : ! ; : ¢ = Tquip. time gaod & = €PS, Iguip. time good
; | } i ! § = lenge, Pquip. tize qood
! ! i i ; T = 311 tizes good
} i : | ! 1 = Questionable whethor 211 times are qood
i i H { {
¢25 ek L BT B Tesks ! § - 5% !G5 week nssociated with the data.
! | ] i 3
g8 Tine inr.u 171 Seconds | §- 01 | CS time. If the value i3 a0t malid or wot avaiizble,
i H { | 1 it shonld be sat to $99939.9994398998,
' H H | i
Taar ! 127 11 Toaars ! -9 ! Last two digits of ithe year the data iz collected.
| : H I }
Jelian Day D S R I Days H  JEi11 1 Julian day the datz is collectad.
} i ' i H
lange ae Ml Secopds | §-80UE | lange geserated tiwe. I€ the ralue is 20t valid or ae:
! ' H H { available, it should be set to $9¥39,.9939,
! ] i ! ]
TIC Tixe S ¢ S N B ! i-1 1 Quality of tamge generated U2C time, ukere
puality i i ' ! ] § = 7IC Time Jad L= U3 Tixe Good
! | H ] ' 2 = D20 Tiae Questionable
! H ] : !
U1C e nLuw 17 Seconds |} § - 580§ UTC fime. I Ebe value £3 20 valid or act evailable,
H ) H } 1 it shonld be sat to JI3233.3%380348,
! | ; : i
1 AN 13 Seconds | i Polynoaial Comstaat wsed 2 correct &7§ Time to UIC
i H H H ! {Ref. 1C0-625 0F page 7).
| ; i ! '
il (P1L.16) 11 SecfSec ] ! Polynomizl Constast used to correct €25 Tixe to ¢
] f i ! } {Ref. 1CD-G%5 2H page 9.
: ! i : i
Delta tgr i € Seconds | ! Delta time due to leap aeconds
i i } ' [ {Ref. ICD-GPE 160 page 97).
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2CC DRECG G25 DATA roRNAtT

REC ID KO, @ 011
RRCORD NANE: %iming
DATR: 10725144

.3 1] .
FIRANEYER er  SIZE ORITS RANGE CONXENTS

= ; ;

Lot [ {0 N T Seconds ! 0 -~ 682112 | DReference tims for U¥C date of the test.
| i H ! it {Ref. ICD-GPS 2K page §71.
H ! H ! i

m, H = I S Teeks i 1-99 \ Oniversal Time Ref Week Number
H ] ' H { (Ref, ICD-GPS 208 page 97).

M I+ T I Teeks Po1-199 ¢ Veek Fuaber {Ref. ICD-GPS IM0 page 96).
i ' ! g '

) { [ ¢ S S Days PoI-1 i Day aumber at snd of lsap second
i d : ! i {Ref. ICD-GPS 200 pige 561,
1 1 ] 1 1
1 ] ] i 1

Delta ter L I W Seconds | -128 to 127 | Sigoed seconds value of the delta tize due to lexp
H | i ' i seconds (Ref. I1CD-GPS 204 page 96).

Note :

1 Bquipnent Time is mot a part of this record, Time Quality Plag states 4 - 7 ere not applicable.
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2CC DRECE M5 DAZA FOLNLT

M ID 10, & 12
IECORD IMNE: IPRMINZRIS AT
DRTE: 14/25/10

nmn
nuam M s IS HxGI CONNENTS
[ 1 ] ] {
] 1 ] 1 1
i H : ! )
Tecord_id I % I B ' § {
H ! ' ! i -
Becord length § & I () Tytes Po18% + (a-1)0122 | This record Is x variable leagth record, #aete o ir tte
i H H i Nia = 19 | gumber of $Y'r availeble and ranges froa I io ii.
i ! | i Niz =199 |
Checksux HER S S B A | { Check sex is the excleaive or of the date bytes.
i i ] i [
Participuat 2} 8 | 1! H i §F Moticlpnat 1D
! i | H i
Tine Qualitr' I % R O ; 1-1 b Tae qualisy iadicator shers :
i i i i ! § = %o tines are good 1 = §P§ tine good
H : : { i 2 » laoge time good 3 = GFS, ange tize gond
d ] H H ! € = 3quip. tine good 5 = €B§, Iquip. tixe good
H i ] | | & = Raage, Bquip. time qood
i H H H i 7 = 111 tines good
! ] ! i ! 1 = Questionable wiether all tines are good
| ] H H 1
525 Teek L B Y B Teuks H -9 ! RIS week associoted xilth tie date. .
i i i ' !
425 Tine {7 17 feconds | §- Wit ) ors time. I the walue i3 3ot valid or aot avalisdle
' H H } | It showld be et to 999993, 59999539,
i ! H } |
Toar D S B B Teazs ; §-3 P Last tyo digits of the vear the detn fn collected,
i ! H i '
Julfaz Day D B O Tays : b - i Juliam day the datx ix collected,
i H ! ! i
Yange Zime H) 54 Y B I ¢ B Seconds | §- 46l | Range gemerated time. If the value is pot vaiid or 2ot
i i i ] | avallable, it should be set to 98984,.899%,
] 1 1 1 1
1 1 ] \ ' .
o, S¥'samd | I2 7 2} i 1-1% ! JYo. of Satellites aad Pseuvdolites iz record
r ] . ] .

Psendolites

The following data are repeated for wp to a maxizuz of 1§ 5¥r/Pseudolites.

T Id VIl 1 MEtofsy | 1-318 ! Satellits/Paendolite ID
1 g d ! ;

Code L T S 16, 8, €+, 1, C4Y | Trackivg code for operation this €S amit.
i i | } boE--3 /L, F-=) ¥ Code, C42--) £/1 and ¥ code
i ] i i { Y-=) Y code, C#Y--> C/} and T code operatiea.
i } H ] H
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RCC DRECG €S DITL POINDY

ICID K. : M2
RECORD ANR: BPEENERIS DATA
DATE: 14/25/¢%

nn
HumNIR MR SII uares 1AIGE CONNEN?S
1 ) 1 1 1
1 13 ] 1 1
i i ] i H .
Ireq H U I Y I 1, 2,3, 142, 143 | Treq. the PS5 wnit was cperated, 1--» LI, 2--» L,
i ] i 1213, 1-3, 3-2, 13! 3==) L3, 1#d-=> L1 and L2, 1#3--) Bl and &3,
i | d Hn, N bo333-=> L2 ad L), 1-2--) Li-12, IN2--) (D1+32}/2,
L ) 1 1 3
] 1 1 ] 3
Tposition P40 6] Neters | | Geocestric I position in WeS-84
1 i ! ' i
Y position Ml Neters : i Geocentric T position in WGS-24
1 t ] 3 ]
1 1 H ] r
I gosition PN} 40 Meters | | Geocentric % position ip WGS-84
r ) 1 b 1
] ] 1 i i
1 ! g ! H
I velocity  JRIOAL 10D Meters/Sec | | Geocentric I velocity in ¥6S-H
H 1 i i i '
Y velocity 31 Y BRI I Neters/Sec | | Geocentric Y velocity iz WGS-M4
] H i B i |
2 velocity iME4T 18 Neters/Sec | i Geoceatric I velocity inm Wes-0{
1 1 ) ] []
1 ] L ] 1
' ' ! } '
l-aigme I sl 5 Neters ! ¢ l-sigma estimete Geocentric z position
! ! { H 1
f-sigm Y HE L18 S I Keters ! i l-sigme estimate Geocentric Y position
1 1 [ 1] [
1 1 1 1 1
l-sigma il 5! Neters H | I-sigm estimate Geocentric Z position
' ' H i |
' i ] i i
1-siguz X-vel ! P51} 51 Neters/Sec ! i 1-sigm estimate Geocentric X velocity
1 I [] ] [
1 1 i ) ]
I-siga Y-vel [ F5.11 51  Neters/Sec ! i l-sigma estimate Geocentrie Y velocily
] 1 1] 3 r
1 1 1 1 1
[-sigma Z-ve] J PE.1! 6! Beters/Sec | i l-sigma estinate Geocentric I valscity
! ] i H i ’
i i H ' i
1-sigma Poriz i P5.1) 8! Neters - i 1-sigaz estimate Borizontal Tangent Plane positier
[] ] ] 1 1
1 1 3 [] 1
1-sigma Vert ;F5.1! 5| Meters H | I-sigmi estimate Vertical Tangent Flene position
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2CC DRECC 6F5 DaATi PORNAY

ITC 1D X0, : N
13COLD XIXE: aw Keasureasat
DATR: 14/15/%%

nm
e 44 344 I 5 BN §44 J 1) {4 CONMINTS
] S ! :
] R B i |
Record_jd [ & I S O I ' L1 7] H
i O R ! i
Tecord length | I L &1 1) dytex ) W #{z-1}#35 | This record is 3 verfable length record. There 3 fs the
! U B P Mls= U ¢ aaxber of dafa sel code and fraq coxbinmations for and
| I T | Huxos 113 i ranges from ! to Ji. See Notes at end of data deflaition.
1 [ ] 1 b ] T
] 1 1 3 ] b
Checksun I 4 A T A S ) ! Check sur is the axclesive or of the data bytes.
i N ! H
Marticipant I35 &0 1 01 ] } | 6?5 Marcticipaat ID
1 ] ] ] ] 1
1 ] i r ] I
Tise Quality iBdnaryt 11 I ; i-1 | Tine quality fadicator ahere :
; b { ! § = Yo tines are good 1 = GFS tiae good
] N ! { 1« 2ange tine good 2 « GFF, Range time good
i | ] ! § = Iguip. tine good % = €25, Iquip. tiaw good
] A i ] 6 = 2ange, Iquip. tize good
' A H : 7 = 111 tines good
i B i i = (yestioneble vhether 211 tiwes are good
1 [ ! H
1498 {11 iMmary! 31 1} Yesks -9 { CFS meek associated with the data. .
} Pl H H
615 Tine inary) 8127 Seconds | 0 - SNSMY [ GPS time. If the value ls sot valid or xet
H I B ] { awailable, it shonld be sat to 193394, 5030849990,
H N H !
Yeaz fMoazyd 20 13 Ty | 1-9 i Last two digits of Ebe year the daty is collected.
i T I {
Julian Day IBiaaryi 24 1] hps ] 1 - i ! Julizz day the duta {1 collscted.
H S i i
lange Tiae {Bipary! Eﬁ'“i Seconds ! i - 168} lamge gemerated time, If tae valwe ip oot welid oy 2ot
| I R ! § available, it skonld be sef to 93993.990),
1 1 ] i 1 1
t 1 ) 1 3 H
Iquip. Tiae  [Bimaryi 1 !2'“: Seconds ! i Bquipaent clock time of the €S data. If the ralme is 2ot
i A ; ! ralid or zot aveileble, ft should be set to
H [ H 1 19HI9Y, 9859195998,
| | i H
Delts Rxoge I '! H H
Keax. Tixe Int,|Bipary} 1 1274 seconds ! ] Newsurezent tize Isterval of delta range date
| HE B ! ! '
Yuxdar of Mimaryl 214 11 i 1-3 ! Tunber of sets of date reporting for this record.
1 1 ] [l 1 '
I 1 ] ] 1
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. RCC DRECS DATA FORNAT

I ID MO, : SH2
RECORD NANE: Raw Neasurement
DATE: 18/25/89

the following data are repeated, except for the Checksum, for the SV's 224 associated code and fraq.
it least 1 SV must be available for this record to exist.

341
PARANSIER TPE SIIE LS®  UEITS 131 COMNEXTS
r [ 1 ] I
i ; |
ST 1D ibinary] 2 1 iPRRofSY¥! 1-36 | Satellite/Psevdolite ID
) 1 1 13 1 1
[l t 1 1 i i
Code\ AN 1 to1-5 + Upper byte: Code data collectad 1--)C/A, 2--3B,
) TN T E A ! i 3=)C/h and P code,d—)Y code, 5--2C/) and Y
Freg/ V¢ VAR R A boo1-1 ! Lower byte: Freq of data collected 1--3L1, i--3il,
! N ! ! 3-=313, {--2L1&L2, 5~-3L18l3, 6~-)L2&L1,
' ! | 7--351-12, $--)3-12, $--)L1#02/2,
' b ' ' 10--)E1403A2, 11--L34L3/2
1 [} 1 1 ] []
§ 1 1 1 [] I
(4] | tMraep! 21 11 b ! | Istimated Sigmal Streagth
1 1 (] [ 3 1
1 H [} 1 1 ]
Chanpel § dinaryl 21 134 T R | ! Data collection Chanmel Rumber
) 1 r ) 1 1
[] i 1 i I 1
. Channel Bias 'Bivary! 4 12716 Meters ! | Chanpe] biss
H R - | '
Antenna Mipary; 34 11 H  Antenna the data collectsd with (ses Participant
! I R i 1 Data record for antennma info)
1 3 1 1 [} 1
i 1 ) i ] 1
Data Quality ifiparyl 1) 1} ! 1-1 i Dats quality indicator where :
] L B H ; § = Jo date are valid 1 = Paeudorange data valid
! N R i ! 2 = Delta Mange datz valid
! L i H 3 = Pseudorange, Delts Range data valid
: L B H ! 4 = Int. Carrier Phase data valid
i R H ! § = Psendorange, Int. Carrier Phase data malid
i R I i H § = Delta Range, Int. Carrier Phase data ralid
! R B ! H 7 = A1 data are valid
i oo H H § = Questionable whether all data are wmalid
1 1 ) 1 [ ] F
1 1 r 1 [} ]
Pseudorange  !Dimaryl | IZ'“: Keters H | Pseydorange data asseciated with specified code and
! . ' { freq for above Epoch
' L . | !
Delta Dange  |Bipary! | H"“f Eeters ! ! Delta carrier phase data
1 ] 1 1
1 B 1 1
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166 DRicG DATA FORKA

REC ID XO. : 5H
RECORD NiNE: Raw Neasurament
DATL: 14/25/18

mm
N M SII LSK ) )44 141 (41 CORNEX?S
1 1 ] 1 1 :
T ! !
Iategrated : R ' '
Carrier Phass dizaryl 1 32"i{ Crclss d i Istegrated Carrier Phase dita
! N N ! '

Totes :
111 segative tumbers are 2's complenent for:.

The number of raw dats groups ia this record is dependent on the

$atellites tracked aad the associzted code and frequency date recorded in the

ptrticnlar epock. Thirty ome {31) groaps can be writies Ia a recerd.

Por axaaple this record could contaim 14 satellites with LI and 14 5¥s with L2 frequency
and 3 Vs with data evailable Eroz say conbinatioz of the frequencies .o, (LI+L2]1/%. Thess
coabizatioas are deternined frox the Code and Preq Informaties.

A

34




RCC DRECG 625 DATA FORNAY

REC ID 30. : GO3
RECORD WANE: Satellite Yekicle (ST) Information
DATE: 10725489

i
PARMNETRR ey SII3 LSk 1) bb+ ] 1) 14 CONXENTS
i R i i
' [ ] !
Record_id H S T I O O | H K H
i 1] 1 1 ] t
i 1 1 ) H !
Record length [ I¢ | 41 1! Iytes i 15 | This record is 2 fired lemgth record.
1 1 1 1 1 r
1 1 1 ] 1 ]
Checksua LI ¢ S N B ! | Check suz is the sxclusive or of the data bytes.
i Voo i i
Partieipant 1D ) M0 § 14 1! i | GPS Participant Ip
! bl i !
Tine Qualit::rl Bdnary! 1) 1§ ' -1 { Tise quality indicator where :
! I S i H § = Yo tines are good 1 = GPS tine good
! L i { 4 = lange tize good 3 = GPS, Range time good
1 R S i ; 4 = Bquip. time good 5 = GP5, Bquip. tiae good
H N N ! ! 6 = Range, Bquip. tize good
! | I : H 7 = 411 tines good
) L B ' ! ¥ = Questionable whether all times ire good
I I d '
GBS Weel Bimary! 21! 1) Vesks ' § - 9999 { GPS week asgociated with the data,
| N . ! '
GS Tine imaryl 827 Seconds I f~GHIM ! S tine. If the value is oot valid cr mot
: N B ! ! amxilable, it should be set to $99994.999595999%,
i I R | H
Yer idpary! 2! 1] TYears ! 1-% | Last teo digits of the year the dat: is collected.
H I ! . !
Julizn Day Binary! 2! 11 Days ' § - 36 i Julian day the data is collected.
| I ] '
vage Tine  inary! 81371 seconds 1§ -84 | Raoge gemerated tise. If the value is zot valid
i L S H { or sot available, it should be set to 59999.999%,
) 1 3 1 1 {
] [} 1 1 1 ]
Authorized Plag!Binary: 21 1) H (Y, K i Mag to indicate authorized data use,
i R B d |
Setellite ID  (Minary! 2! 1] MmN Eofsy | 1-36 ¢ ERN pumber of the satellite or pssudelite
r 1 ) ] 1 3
1 1 ] I i 3
SV Status info:! T i i See ICD-CPS 208 data block I page 70 for mext 7
| I ! i items.[Subframe 1 data)
Code on E1 {Binary! 21 1 Discrete {00, 91, 10 | L2 chapnel status
i T b i B = Ragerved
H T i i §1 = P-code o1
: | ] ' 10 = (/1 code on
! I ! '
5PS week f3dmary!l 2! 11 (Teeks Toh-1n | Veel number
] 1 ¥ 1 1 ]
1 1 1 i 1 i
ST hecuraey iMBimaryl 2! 11 Discrate b { SV decuracy info
1 ! 1 1 1 1
1 ] 1 1 L 1
Sv dealth  {Mnaryl 2! I | Discrete ' { SV Bealth info
' N R | !
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RCC DRECE €25 Diti HOLILY

I K. M

RICORD EANE: Satellite Yebicle {87 Informatiom

MR 10/35/88

m
MR TR LS
i
L2 flag [dmary 21 11
.
’ timry! 2 127
) B
N
105¢ Simaryi 27 11
P
117 S
Has: ) I I
tee  iMrarpl 2 i2'8:
I L] 1
] ) ! -55‘
3 [Maryi 2 12°%°
f’ x 1 ' 1
] 1 i
1y iy 2378
R
y, im0
oo
Tphsaeris data;) R
b())) 1 idmary! 21 11
T
Cy Elinu::; 2 Ez"si
deita 2 tinaryl 2 1278
P
X, imary! 4 1373
1 ]
Lo

Ce ilim:i 253' :
t [l 1
Tceenteicity (Mmaryl ¢ 1173

[ A R

Cyg Huryl 21078
P
Atsg,5 jdsary! & 1247
R T
oe Dinry! 2 12'M;
O T
G, syt 3 5:"’5
1 H 1 1
(omer),  Ivinary] € i1y
.
€y Yinary} 2 1373%

Seni-circles

ladiaxs

A-36

Right Iscepsion at reference tise

I 2ancE CONNTNTS
: !
Discrete E i £l P-code on/ot! flng
Seconds E : wrotp Delay tise corzection ters
| i
Seconds i E Indez of date, Clock
; } See ICD-CPS 2B data block I page ! for mext
: { & itens. {Szbframe I data)
Seconds E i Yiae of clock fata
Seconds % ; Tining polynonfal cosfficiamt
Sec/iec % E Tizizg polyzeadsl cosfficisnt
Sec/Sacd ; E Tixixg polymonial cosfficient
; : See ICD-GPS-240 Dpbeneris date definitions pgs H-1:
! ] Index of data fphameris
Yetars g ; izxplitude of Siae Termomic corrsctics - Ordit Xadiss .
i Sui-circln.’ucg i Xean aotion differsace frow coxpaiad valme
Seni-circles ; E Nean Jaoaxly at ref tinme
Yadians ; E lapiitsde of Cosine Xarxoulc correctioz - irg of izt
i i Seemtricity
Radlans i E ispiitude of Sise Tazmonic corraetisn - irg of bat
(Netersjs#d.§ !I E $q Xt deni-sajor lxis
Seconds ; § - iy ; Taference tize Tphemeris
ladiens % ; 1xplitede of Cosize Haraceic correction - ag of :

inplitude of 5lze Xarmomic correctisn - kzg. of I




2CC DXECE 425 DATA POREAT

IEC 10 M. ¢ 543
RECORT NANZ: Satellite Yehicle (SV) Izformation
DATE: 10/25/1%

RAXGE

CONNEXTS

1441
MILETIR M S1iE LS URITS
) 1 1 I 1
T 5
i Mivaryt 127311 seai-cireles |
(] H N {
foo o ;
¢ dinary! 2 12719 Radians !
zc 1 A i
i N S !
onega dimary! 4 173 Seni-cireles |
1 1 ) [} s
] 1 1 1 i
ONEGADOT inary! 212 01 seni-eireles/sec!
1 [ 1 H 1
1 1 1 H 1
D0t 18inary! 2 17437 semi-cizeles/sec!
A :
Totes :

411 pegative nuabers are 1's coaplement fora.

Inclisation angle at referezce tize

laplitude of Cosine Haraonic correctioz-Orbic Radius

Lrguseat of Perigee
Rate of Right iscension

Rate of Inclination

+ )s Equipnent Time is mot a part of this record, Time Quality Mlag states { - 7 are not applicable.
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10C DRECG ¢P3 DATL PORNRY

ICID M. N
RCORD EANE: Mlamdac
DATE: 18/25/1%

nm
PERANTIRR mr 1 L) IS 71 4 COXNENTS
} R i H
} I B ! !
Tecord_id [« B N f i i
| [ : H
tecord length | I | 4} 11 Iytes | i i Tals record {5 a fixed lemgth record.
| L S i |
Chactsuz S R I O B i { Casck sum I the exclusive or of the daia byies,
] - ! i
Marticlpent ID ! A% 1 8} ! | M Marticipeat ID
! R } H
Tixe uality’ mary! 1! 1] ] f-1 I Tiae quaelity indicetor whers :
H Voo H ; b= Xo tizes are good 1 = 628 tine good
| S ! H 2 = aage time good ) = GFS, lange tiae good
] R | ! | { = 3quip. time good § = QPS, Iguip. tixe good
i I 1 ! § = daage, Rquip. time good
H N B I { Y = 31 tines good
i A | i 1 = Questionnble whether yl] tizes are good
| S i i
€1 Yaek maryt 21 11 Yeeks i §- 05 | 6?5 mask apsociated yith tie data. .
| R B | i !
¥ Tme |Mnazy! 8 :2"": Seconds ! I - 1888 | Grf tise. If the valoe is met walid or zot
} S { | rrailaple, it shoulé e zeb to 933995, 9399591985,
' I i !
Tar Misary! 211 | Years | i-n P last two digfts of the year the dats is collected.
| L B i |
Julian Day {Moarg) 211 1 M i § - )46 { dulimm day the data i3 eollected.
| ! ; ; | H
Yeage Tixze Bimary! E!'": Seconds t § - 16l | Dlange gemerated tixe. I the value is 20t valid
{ I i ! or sob availible, 1t shouold De set o $99%9.94Y1,
i N { }
&5 Notl fdinaryy 21 10 Teels H -1 - GFS week of applicadility of data
' S H I f(fron 3 bits of Subframe § page 25 (M)}
! P i |
§Y Collector (Mimaryl 2} 1! MI{of Y | §-3% i MY aunber of the Satellita that collected the
} S H 1 tlaamac &ata
! I 7 i } i
Satellite 10  i8imary) 2) 1) PN of SY | -3 { MY nuaber of the Satellfte or Pyendolite
1 ] 1] ) i [}
t 5 i ] i H
1lsanac date: ! P 11: ] PoSee ICD-GMS-21E pages $1-31
Boceatricity (Rimery) 213740 : ! Icematricity
] 1 ) ] [] ]
I 1 [} } [} 1
t iBioary! 2121130 secomds B - S92 Refersmce Time of ilmms
o | T ! H
.« | i I_H: i i
iaclination  (Bimaryl 2 {37°7) Semi-cireles | ! Inclimeticz amgla at referszce tize
oo ! | .
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. 2CC DRECG @P5 DATL roRNAY

REC ID X0, : 3N
13CORD XANE: Almaoac
DATE: 1#/25/8%
1nmn
MRANETRR M OSIIL LSD )] $%4 11 [ 4 CONXEIRTS

-~

i | i t !
ONEGADOT IBinary! 2 12°¥iSemi-circles/sec
H I B ;
1410,5 inary! 4271 (Meters)enn.s |
i !

Rate of Right Ascension
Sq It Semi-major ixis

] ]
1 1 1
(OnBGa), dinery! | lz'": Seai-circles light Ascension at reference tize
3 1 1

SY Bealth  Bimaryi 2 )

Didcrete ST Bealth Statos Morm Subframes &5 page 25.

H
!
[} 1 ] -!3= i
oneqa doaryl 4 1271 Seai-circles | krguzent of Periges
] T i
I {Minary! 1273 seni-circles | Nean lnomaly at reference time
] [ ] 13 [
L] [ i ] ]
i dimary! 1 !2'"{ Seconds ! Tining polynemial coefficient
1 3 t I [}
1 1 1 T t
i {dinary! 2 :3'3'! Seconds/sec | ?ining polynezial coefficient
1 1
" )
1 1
| !

Notes :
A11 pegative pumbers are 2°s compleaent fora.
t 1s Equipsent Tine is ot a part of this record, Time Quality Plag states 4 - 7 aze ot apalicahle.

#t This value is the true imclinstion and 2ot the Del; which is relative to i = .30 seai-circles.
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2CC DRECE G DaYl PodNi?

RECID XD, : M8
RICCRD XAEE: Differsntial
DATE: 18/25/3%

7
MR me SIil Ll s 41 [ CoONNTNTE
' R ! ]
' R ! |
Record_§d I SO I I 4 L1 4] H
H Poobd ; ]
Record leagth | I L &) 1) e I [55+{a~1}t20] | Tais record iz u varisble lemgth record. Yhere n is
! [ i Miz= 55 { the xamber of $¥'s avafleble aad ramges frox § te 18,
! T i Xax = 33% i
Checksux I & O A A I | b Check sxx Iz the exclusive or of the data bytes.
! R N i ;
Martfefpant ID; M } 3} | | 16 hrtlclpuat D
i P ! |
Yime init}' PMgaryi 11 11 ! 1-3 1 Time quality {adicator where :
| U I i § = 3o tizes ara good I = 25 tiae good
] S ] H 2 = Nazge tfze good 3 » GPS, laage time good
H T i ! { = Dquip. time good 5§ = CFS, Iquip. time good
! | R ! H § = daage, Iquip. tiae good
! I ! H 7 = 111 tines good
] L | i = Questionable whether 21l tizes are good
J LA 8 {
75 Yeek tHaryl 25 1] Tabs H -1 | &5 week associnted with the data, .
' { L N ' !
Crs Time Himary! 1 II'“! Seconds ! 0 - 608380 1 Crf time. 1T the value Is wot valid o7 pot
1 N | 1 available, 1% showld be set to H9959% F393804489,
H A R ! H
Year isary! 21! 11 TImrs d $§-4 { Last two digite of the yrar the dati iz collected.
! R ! d
Juliaz Day Mmry! 3! 1] hays | 1 - 366 1 Juliex day the data Is collected.
H N . { 1
Range Tige dinaryl 3 27 seconds : §-3018 ] Yasge qenerated tize, If the velse i3 oot wxlid or n:
H L R i ! aveflable, It should be zet to 99993 49%%,
! ! ! ! i H
Tepith Corr  (Bimary! 2 27 ters ! 1 leaith corzsction data. If 3ot available, it
H N H ! shonld be zet o 2,20,
! A ' H
Ruaper of 57's {Bdneryt 37 1} ; 1-1 ! Yunber of £¥'s aad Favedolites Reporting data
H R S i {

The following data are repeated for the susber of 57's mihbhu, at lsast 1 37 wust be available
for this record to exist,

I lofsy | 1-% Vo Satellite/Psendolite ID

1 ) Mioaryi 2 !
| i i
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RIC ID XO. : §0S

RCC DRECE GPS DATL FORNAY

RICORD NANE: Differential

DATE: 1#/25/19

FLLINETRR I8

{ H

Code \ TN

) H{ b}

Preg / VAL
]

o

H H

luthorized Mlag! 11 |

;

H
flomo Flag \ | /AI\ |
{ )¢ !
\Tropo Mlag/ | U1/

[]

;

!

Diff Pseudolnge! i

. glt

forrection idinaryi

| |

Ditf ltnqelgite: i

Correction idizary)
]

]
¥

1-Sigm {

Diff Pseudolnge)

Correction 13inary
[]

1-8igm i

Diff Range Mate!

Correction {Binary
i

Totes :

yrne
S12 LS
P

1
{1

|

:

21

:

1!

!
TR

i
¢t

:
1M

!

!

1 ]
2 1178
1

T R me mer s me e ES S e e S mE M e AN M e wE E G A e —r e

URITS [ 31 (51 COMMENTS

) ]
E i
| 1-5§ | TUpper byte: Code datz collected 1--30fk, 2--)B,
i | 3--)C/1 and P code,d-=)Y code, 5-=3C/h and ¥
H 1-1 i Lower byte: Treq of date collected 1--301, 2--)i2,
| I 1=-=31-L3, 1--)03-L2, 9--)LI+L1/3,
! H 18--)01403/2, 11+=)L24L3/2
i i
! {nLEi i Mag to indicate use of authorized or wnanthorized
! i correction
) T
] 1
H | T} | Upper byte flag to indicate ionospheric data applied :
} 1 data.
H (1,0} | Lower byte flag to indicate tropespheric data apslied
i | data
! H
: H

Neters ! i Differential Pseudorange correction frew ref, site
3 i
i 1
i |

Neters/Sec | { Diff. Psevdorange-rate corraction froa ref. site
1 1
| ;
H T 1-Sigax Differential Psevdorange correction

Keters ] i fron ref. site.

1

: i
{ { 1-Sigma Diff Psevdorange-rate correction

Neters/Sec | ! from ref. site.
! i

A11 negative ouabers are 2's complement fora.

t 1y Bquipaent Time is not a part of this record, Time Quality Mlag states 4 - 7 are not applicable.

st The nusber of groups in this reccrd is dependent on the Satellites tracked
and the associated code and frequency data recorded in the particular epoeh.
Sixtesn (18} gromps can be written iz a recoerd depeading on the Code and Preq information.

1t Tf the values of the Differsntisl Pseudo-range and Diffsrsatial Range Rate corrections are
mazinon valoes of the deta £ield or are minimus valves of the data field, then these paramsters
represent ¢ positive and negative out-of-range value of these data respectively.

A-41




I ID KO, @ SH
IRCOLD MANR: ¥SPI

DATT: 14/25/1%

Xt IT I y44] e

| i

] !

Record_i4 IS & B
] H

Record leagth | I |
! H

Checksun D ¢
I ]

hrticfput 10 ) 13 !}
r ]

3 3

ot 1 Qunlitz' 1Moery
l i

i H

{ |

i !

! i

i !

: H

£25 Yk {binary)
i |

G25 T I3inary|
i !

i |

Yar {bimary;
! H

Julian Day t3inazy)
| i

Tange tim {3imary!
i H

H ]

Vel Date Mg\ ! 7 A1
y i b

Ace Data Plgf 1\ AL}
i ]

i t

Attitude Mag | il |}
i d

I position {Binary|
{ !

Y position 1¥igary)
1 I

1 3

1 position {Bimary!
1 1

1 1

1 velocity 13inary)
| ]

T 1elocity i3itaryi
1 1]

3 1

2 velocity i¥inary!

RCC DRECC @25 DATA PORNAT

Im
$I7 1S3
T
3114
P
()1
P
1]
b
1
1o
1: 1]
1o
P
1 )
P
{ o
21 1}
b
t ity
b
P
2! 1
b
31
R
P
P
P
NI
P
Ry Rl
t :2‘1‘§
et
1 3
127t
¢t
b
‘ .2-151

17 bu 4§ HIGE CONNIN?S
]
—
! 545 i
' H
Irtes H m | This record is « fized lengtk reccrd.
! |
1 { Check sem is the exclusive or of Lhe datx bytes.
! !
| | &M Mrticipat It
1 i
1 H
To1-1 ! Tiae quality Iadlcator whers :
H | § = Xo tizes are good I = GP§ tine qood
; ! 2 = lasge time good ) = 75, Tazge i gocd
! i { = Dpuip. tine good 3 = GFS, Bquip. tiae good
f 1 § = Yange, Iquip. tize good
H | T s A1 tines good
| ] 1 = Questionabls whether 211 tizes are good.
| !
Yeels P -9%9% | GFS week associaied with the data,
| | @
Secomds 0 - S0A3EF | GPS time. IF the valas is mot waxlid or 3ot
§ i available, it should be set to IRIE083RIR9N4S,
} ! .
Years I §-9 t Tast two digits of the year the data iz collected.
I 4
1 L
Days ] §-3§ ] Jeliam day the dete 13 collscted.
! ]
Seconds ] 8 - PRdH ! Dlabge generated bime. If the valze i3 pot valid or zot
] | avzilable, it shoxld be set to 35994394,
i |
' 1Y} 1 Upper byte fiag Sadicates ve] data aze available
t i ,
i 1Y,E] | tlower byte flag indicater accel dats are amailibie
] !
{ 153 )] ] Magto fadicate if dttitade data are available
| !
Neters i ] Geocentric I poxitfon In ¥&5-B¢
i |
Ketazs H { Ceocextric T positiox i ECS-I(
| {
Leters H { Seocentric I position {x ¥¢5-3{
1 ]
i 1
Leters/fec | I Geocwatric X velocity i ¥o5-U
| i
Neters/Sec | { Gaocentric ¥ velocity {3 165-U4
] ]
] i
Neters/Sec | i Geocextrie I velocity iz 768-U
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RCC DRECG €23 DATA FORNAY

2 10 K. : 506
13C0RD NANB: %8P1
DiTE: 1H/35/19
T
PLEANETIR TP SIIY ISR
-
dizary! 4 13716

X acceleration

1 : -IEI

Y acceleration {dimary! 4 j2*%!
! [

% acceleration !Bimazy! | 13716,

I I
Teading Mimaryt 4 17T
Lo
Piteh Baaryl {1374
! I !
oll IMnaryl | 1ot
] I ;
T iBinary) | R
[]

P
Pitch Rate 3inary] £ 1374%
I
toll Tate  Idmery! ¢ !773H
T
Tar Mte Minary! 4 1273
t 17 H B
i ] 1 ]
signe T IBimary! 2 i2°H
P
I-sign T Mmry! 2 {77
Pl
l-sigm 1 imary} 2127°%)

1
1-sigma X-vel !Biparyl 2
| |
1-sigma Y-val {Binary! 2
[ 1
i 1 1
1-gigat ZI-vel !dinary! 2|
1 1
) ] 1
1-sigma I-ace (dinary) 11
i I -5
1-sigma TY-ace {Dinary) 2 12°°%
] 1 T
i 1 1
I-sigm I-ace Binary)! 2
H P
[-sigm Boriz iBimary; 2
) 1
3 ] 1

I-sigma Vert |dinary! 2
1 ¥

1} $b4] . 1NGE . COMERNTS

: E
Neters/3ecit? f E Geocentric I acceleration iz w6s-I{
Neters/Secttd E E Geoceatzic Y acceleration in ¥&s-H
Keters/Sectsd E E Geocentrie I zeceleration in Wes-34
Dedians E i -0 E True Beading
Radians é thi E
ladians E tH E
Radians § t M i
Radians/Sec ; i
Radians/Sec ; E
ladians/Sec E E
Neters ; 5 I-sigma estinate Geocemtric X position
Neters ; ; 1-sigma estimate Geccentric Y position
Keters E E 1-signe estinate Geocentric I position
Neters/See 5 i 1-sigm estizate Gebcentric 1 velocity
Neters/Sec E é 1-sigma estizate Geoceatric Y velocity
Neters/Sec E E 1-sigse estimate Geocentric 2 velocity
Neters/Secti) E i 1-sigea estimate Geoceatric I accelsration
Netars/Secsd i ; I-31gna estimate Geocentric Y acceleration
Neters/Sects E ; 1-sigma estimate Geocentric I acceleration
Neters E g 1-sigm estimate (X,Y) local Tangent plaze™’
Netars E E 1-sigaa estimate £ Local Tangent plane"

. i
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10 DRECE €PS DiTA 202N

eI K. ;56
RICOED NAMK: 15?1
DATE: 14/25/0%
nn
MIAEEIR2 MM SIIX LA GAIE 11361 ConnxnTs

(S D

|
Mary! 2 17 ndias 1-sigae watinete Mtcd

!

1
1-sigma Pitek |
! R B
! ; 11078 s 1-sigee estimate 10ll
i N

byl 2 1M nadiam

|
|
H
]
1-sigae Roll ]
]
]

-sigm Tu 1-sigee estizate Tax

Totes :
i1} negative auabars are 2's complensat forn.

t ) Jquipaeat Tise i3 uot a part of this record, Tise Quality Tlag states { - 7 are 2ot applicibls.

tt lge of the trapsformation algorithas presented im MCC, DRECE Docwaeat are recommezded to
genezate these local tangent plane vafues.
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REC ID JO. : St

RECORD NANE: Keteorology

DATE: 14/25/8%

94
PIRANETER me sIk
(] ]
—i—
Record_id ! P 3
! }
Record_length | T |
| }
Checkaun ! I1
] 1
i i
Participant 1D | N |
] 1
[} ]
Tiee Quality’ [Minary! 1
1 1
) ]
! !
i H
; '
' !
: !
| :
GY5 Ymek {binary) 2
| {
GBS Time Binary! 1
i !
' |
Tear 3inary! 2
] 1
I 1
Julian Dar i V7
[ ]
[ ]
UIC Tine 1Binary) ¢
i !
H !
Station Name | ! ]
] [)
] t
Altitode Mnaryt |
! ]
} 1
Texpature {dinary! |
] 1
1 1
Bressure {Bimery! 4
1 1
1 1
Buaidity digary!
H H
Fotes :

1CC DRECC GP2 DATA YORNAY

LS3

- e

[ Y

!

1
ol

!
|
]
]
1
1
]
H
|
]
]
!
I
]

1

1

2'“

t
16
gl

o R mm mm e s il b e EmE W M e ek e v e e e M M S S e . FYdm et e Amem e Amee e

1
]
1
1
t
1
]
i
]
]
]
¥
1
1
]
H
1
i
1
1
]
1
]
]
1
]
]
]

7736

1] §4] LANGE connenes
1] 1
1 1
| !
i W '
i {
Bytes | &7 1 This record is a fixed leagth record.
E 1
r ]
] { Check sux is the exclusive or of the datz bytes.
1 1
] 1
i i Participaat ID
1 ]
1 1
N I | | Time quality indicator shers :
! 1 § = Yo tines are good I = 8PS tise good
1 ! 1 = Range time good 3 = GPS, Range time good
: ! ¢ = Bquip, time good 5 = GBS, Bquip. tiae good
i i § = Range, Bquip. time good
i | T = A11 tizes good
| : i = Questionable whether all times are good
1} 3
1 ]
Teols i 8- 09 ! GPS weel azsociated with the data.
1 ]
[] i
Seconds 1§ - GHSH  } GFS time. If the valus s not valid or sot
' { available, it should be set to 99939%.5999995999,
t L]
I 1
Years Iot-9 { Last two digits of the year the data is collected
] 1
i 1
Days LR I (1] i Julian day the data is collected.
1 ]
Seconds | § - L6iN } UTC time, If the walue is not valid or got
; i available, it should be set to 39%999.9994949999,
) )
1 1
d ! Station Name
| H
Neters I=1M90 - 59999] | Sigmed igteger, WES-BL statien tltitude,
1] 1
1 ]
Degreas € | #/- 89.99 ! hir Tenperature
] !
1 I
Nillibars | BB - §999.8% ! Lir Pressure
H |
X Bumidity ! 9 - 1IK% ! % Bunidity
) ]
] 3

11 pegative nombers are 1's complement fora.

t ls Bquipnent Time is pot a part of this record, ¥ime uality Tlag states { - 7 are oot applicable.
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ECC DRECE €GPS DATA IORUAZ

MCID K. : Y
RECORD KAMI: IRU/TNS
DATE: 10/25/4%

m
MU L Sl LS) b §844 21ECE coungnts
! 1 t ] I
T | :
tecord_ié I = I I B ! ) |
i | 1 i
Record leagth | 4 ) & | Intas H 1l I Yais record iz x fized leagth recozd,
| | B i i
Checksma H S A D S S i P Chect sux i3 the exclusive or of the data byims.
1 1 ] 1 H r
1 i ] § 1 3
Purticipagt I} 80§ 0} | | i OeM Marticipant ID
' N B ! H
Tize Quality dinazy! 1) 1} N I | ! Tiye quality indicator shere :
- A S ! 1 § = To tines are gocd I = GFS tiae good
i A B : i 2= lange tine good 3 = EPS, lange tinx good
H N } ] 4 = Iouip. tine good 5 » GFS, Iquip. tise good
| N T 3 ] § = Tange, Rgeip. tize good
i N B ; H 7 = 4]1] tizes good
] Pl : H 1 = Questionable whether all tines are good
H R ' H
- 1 [T} {Bimaryl 21 11} Teeks o1 -1 ! GIS week associntad with the dafz,
' | B | :
¢rs Time ibizary! o I!'"i Seconds 1 0 - SHIM ¢ @S time. If the valwe I5 20t valid or 2ot .
! (R ] | avallable, it should ba set to YS93F9. 9484989448,
H P H H
Teur Ibizery} 2 1} Teurs | §-4 1 Last tyo digits of the yaar the data Ix collectad.
] N H i
Jullan Day {Bigary; 24 1! s =3 { Juliax duy the data {5 collected.
H ! i H ! {
Yange Tixe iBinary) ¢ :2'“} Seconds | B - 86(88 ! lange generated time. If the valoe is 2ot valid or za:
| R S ! | avajlable, it abonld be sst to M9§19.9M9Y,
i N N i {
Iquip. 2i3e  !Binary} }2'"% Seconds | { Squipweat clock time of the IRG/INS data.
i N i ! 1f the value Iz a9t walid or xot available,
H I B H t it shoxld be seb to 399999,.990989988,
Delte Range | ! ! ' i !
Eeas. Tisv Izt.!Binaryi $ :2'“1 feconds | | Nexsuzemeat tine Intervai of delta ringe data
1 1 [] 1 1 i
1 4 i ] 1 i
IR0 $axple rate)Mmary! 2 Yy Tertz i i
! ooyl : i
Heading t3ipazyl 173 tadiazs | # - M 1 trus Berding
d o 'I ! . i
Ptk Moaryt 4 370H tadfams M ;
Lo : :
1011 iary! {027 i ¢ e i
i L i ]
Yay {dinary! () -2k Yadiang | i B H
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. 2CC DR&CG GPS DATA FORNAY

REC ID KO, : 5#
RECORD NRNE: IRD/INS
DATZ: 10/35/09

COMXEFTS

nmn
PARMNITEL TTPE SIIE LS i) $51 [ 41 {4
R !
! P :'3 1
Piteh Rate Bimary! 4 127" dadians/Sec |t Bi
TR :
Poll tate  dimery 07} Magiwmassec ! 2B
Pl !
Tan Rate inary) | 127 nadiamsssee | B
Lo !
! HE -2l= }
Snsr Piteh Rateidinmary! { {174%! DRadiansfSec !t Pi
1 1 1 i ]
1 [] 1 ) 1
Sasr Roll Rate |Bimary! o 1M nadiaossSee ! s B
| N i
Sasr Tar Iate !Binaryl ¢ 1 nadiasssee ! M
! D S H
R =
Del Piteh Rate !Bimaryl & {37°%) DRadians/Sec |t 2%Pi
l [ N !
Del Roll Rate {Bimaryl & 12730} Radiams/sec | & 0B
i I I !
. Del Taw Rate  [Bimazy! ¢ 1279 Radians/ec ! ¢ B
R B | |
Del Yel : i P i
1 idinary! 4 (3 datersisee |
Y idimaryl 4 137 Metersfsec
H i3inary] ¢ 127 gatersisee
H | A S H
lec_Del Vel : | I '
H inary! 4 12730 Neters/ser |
T bivary! 4 13780 Neters/See !
: Binary! €137 Meters/Sec |
; I B !
Quatersions: | U R H
1 Binary! 4 127%%: icrorad/140Ez !
2 iBinary! 4 1273 wierorad/init: !
3 iBinery! { :z'g:l Nierorad/1Miz !
{ idnary! € 337%) Microrad/iHz |

i R

Xotes :
A1l negative numbers are 2's cozplement form.
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]
1
}
]
]
H
1
1
i
1
§
t
]
1
1
I
t
1
[
1
1
i
]
1
]
t
]
]
]
]
{
1
]
1
]
I
]
]
]
r
I
1
1
I
1
]
]
H
[
1
1
1
1
1
1
i
]
1
]
1
I
}
1
1
]
]
]
1

Tavigation System Pitch Rate'
Navigation System Xoll Bate'

Yavigation Systen Yaw Rate’

Rax IRU/INS Pitch Rate Kezsureser:
Raw IRU/TNS Roll Rate Measurement

Rav IRU/IES Yar Rate Neasurement

Change over the sample imterval in Snsr Pitch Rate
Change over the sample interval in Smsr Roll 2ate
Change over the sample interval in Snsr Yav Rate

I Delta velocity from acceleromster

¥ Delta velocity froa accelerometer
1 Delta velocity from acceleroaeter

% Deltz accumulated velocity from aceelercmster
¥ Delta accumulated velocity from accelsronster
z Delty xccumulated velocity froa aceeleromster

t fthe Kavigation System output may result from 2 Kalman filter ratber thap be raw dati.



RCC DRECE GP5 DAT) FORNAT

MCID R, ;51
RECOID XANI: Timing
BATI: 14/25/1%

m
NARTR M i1 L8 qnizs 153 4 ] CONKTXTS
H L ] |
! I i ]
Tecord 18 P < NS I B A S H L34 {
' I H {
Record length ¢ I¢ ! 4} 1} Irtas ! 1] i this record is x fixad lemgth racerd.
! S | i
Checksnn D S S T A | ! Check sur 1s the excluaive or of the data bytes.
! i 1 1 ] I
. H i 1 i 1 i
Berticdpaxt 2D ) 41 !t} ] | &M participut Ip
| Foord i |
Tiae chitr' Myl 11 1) H f1-1 | Time quality fndicetor shars :
' | | ! § = Xo times avs qood 1 = P8 tine guod
; I B ! H 2 = aage i qood 3 = DY, Bange Line goné
H I T H ' { = Iquip. tlse good 5§ = GFS, Equin. time qecd
i L ; i § » lange, Jquip. time good
! I : H T = 111 times good
{ S H l } = Questionable whather a1l tiaes 213 good
H I | ! H
QIS Yeel iMaaryt 20 1 Teels ! § -3 1 GFS week associated witk tke data.
I | 1 .
Cr5 1ine idinary L 12 -t Seconds ! § - GHIEE | CFS time. I the value ix 20t valid or 2ot
i P ] ! avallable, It should be aut to 959959 2999998895,
. | i 1 1 | H
Tar {Bimary! 2141 11 Yoars i 1-3 | last two digits of the yeur the data Iz collected.
H R R i i
Julizn Day :!inuy. it 11 Days ! f- 36 1 Jeliax day the dats Is collacted.
! T ; |
Xange Tize H 54139 HI | Ei'“i Seconds § - 364 | Xange gemerated tine. If the value is zot walid
H N } ! or not evailable, Ib 2hould be set to 39999 9194,
H I ! !
UTC Time Bimaryl 14 14 | 1-1 ! (melity of laage gemerzted UIC Tixe, vhere
fuality i | N ! | T = 93 e Id 1 I Tixe Gocd
i Voor ] i 2 = UTC Tine Questiomable
i I N i |
TIC Tine idimaryf 3177 “: Seconds | §-tdH | Yange gemerated UYC time. If the value Is sot walic
i I B | ! or not syvailable, it showld be et to §99599, 98539588
i S B i i
i Minazyt 411 3'# Seconds | e ! Polyzoalal Comstant xsed to correct GFS Tine
i - B H 1 to BEC [Ref. ICD-CPS K6 page 7]
! R i i
il Bfnary! (13 "I Sec/Sec | t 2'27 1 Polynoxiszl Comstaat used to correct &5 Yine
! ] H H H 1 to UIC {ReZ. ICD-CPE 24§ page 17)
! oo | !
Delta Yt t¥oary) 27 11§ Seconds )} -1 te 127 | Delta time due to leap seconds
! R d 1 [xef. ICD-G25 209 page 97}
: I H |
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RCC DRECG PS DAT) MOINIY

RIC 1D RO. : S11
RECORD HANT: Tiaing
DATR: 14/35/19

nn
PARANEIRR ME STIE LSR i} 1643 L CONNEXTS

! R | !
i HE . i i i

tot 1dinary! 112 , Seconds | # - 802113 | Reference time for UIC data of the tes:,
H | T ! i [Ref, ICD-GPS 26 page 37)
L] i 1 ! ] []
1 ] ] ] i 1

n imaryl 2] 11 Teeks b= 25 i Onoiversal Time Ref Week Number

¢ { L B ! i {Ref. ICD-¢P5 24 page §7)

1 (] 1 1 1 ]
] 1 ¥ 1 1 1]

MWiep {Binary! 2} 11 Beoks | #-25%8 | TWeek Number (Ref. ICD-GES 103 page 36)
1 1 1 1 1 1
1 1 3 1 1 ]

i} | Bimaryt 2 11 Dant S B | { Day pumber at end of lesp second
i S B ' { (Ref. ICD-GPS 200 page 36)

Delts tyep f¥nary) 2} 1} Seconds | ~13b bo 137 | Signed seconds value of the delts time due to leap
i A B H i Seconds (Ref. ICD-GES 20¥ page 6

Totes :

111 negative noabers aze 1's complement fory.

¢ A3 Bquipment Tiae i3 not a part of this record, Tise Quality Flag states 4 - 7 are aot applicable.
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2CC DRECE €28 DATE rORNAT

REC ID 10, 1 512
RRCORD NANR: SPENRMERIS DATd

DATE: 1172519

™
M L SIIT LEB
| R |
| Foob
Record_{d 31t
' R S
Record Jemgth ! I | 4] 1]
Lo
; R B
Checksan I & S S A B
] 1 ] []
Partfcipant ID ! a1 ! 1| ;
Tine Qnaiit;' iBparp! 17 1}
i ] 1
R
; ooy
{ R
| | S
i L
! S
G35 Tk Myt 20 1)
} P
@i T fimry 11279
H R T
oo
Yerr Mizery! 214 1}
: I
Jalian Day [Bimary! 31 11
H R
Range Tize inary! 1 :z"':
H L
] A
Yo. 5Ys aad  Mzary] 2§ 1!
Psendolites ) ) H !

14 ot I COMEENTS
] [}
| |
' 1 !
i i
Irtes ) U% 4 (n-1)286 | *his zecord Ir a veriable rscord, whaze ¥ I3 the duiber
I iz = 89 | 5Vs aad Peendolites available axd razges frox ! to l6.
H nrs=¥y |
[] ]
i ! Check sun {5 the excluadve or of the data bytes,
i |
H ! OCPE Rarticipant 1D
: i-1 | Tize quality fndicator whers.:
H ! §=Xo times are good 1 = EMY tixe good
H ! 2= laage tine good ) = £S, lamgy tize geod
! | i« fquip. tine good 5§ = &2, Zquip. time good
] ] § = hazge, Uquiy. time good
H ! 7 = AI1 tiaes good
! ' } = Quastionable wiether all times aze good
i }
Peeks | ] -9 PGPS week associated with the dats.
: !
Seconds | §~ 4000 ¢ GFS time. IT the value i mot walid or ot
H | availeble, It should bz set to 399993, 3934830388,
: !
Taars | §-1% | Last two digits of the year the data is collacted.
lars I 11 ! Jnlinn day the data Is collected.
$aconds | §-1uN ; daage geaezated time. I the value {2 sot valid or nst
H | available, £t should be seb to $3839.9849.
! !
H I-1¢ ! Xo. of Sateilites zad Psexdolites in record

The following date are zepeated for up to

sm

Code |
b
Treg /

fmry! 2§ 1}
H Pt
I F AN I S O
won 1
VALY 1
! bbb
i I S
H R
H R S |

1Nt of SY

t naximun of 16 $¥s/Pseudolites.

e e mm M e e me T e

1-2%
HES

1-1

A-50

fetellite/Pseudolite 1D

Upper byte: Code datx collectad 1--30/2, I--)F,
1--3¢/1 and ¥ code,{--Y cods, S+l 1ad ¥

Lower byte: Preq of dsta collseted 1--01, 2--O12,
1-=34), 4-=>L1&L1, §--)LIL13, §--2L2ELd,
1--)51-12, §--M)-12, 3--)L1#L371,
H--R1LT, 11--0L2+00




RCC DRECG €PS DAZ) 7QRMAR

¢ Ip K0, ¢ 512
RICORD NANE: EFEENIRIS DifTA
DATE: 10/25/89
144
PIRANEINR me St '} 1+4] HANGE CONNEXYS

i
{ !
1

8 12716; Noters

| !
i |

1 position ibinary! Geocentzic I position in ¥G5-M
] )
t 1 ]
Binary! 8 12735} wetars
] ]

Y position Geocentric ¥ position in ¥GS-M(

] i 1 [}

Z positien IBinary! & !2'15} Katers Geocestric I positiop in WiS-84
H L NN

I velocity {Bizary! 4 I2'15t Neter/Sec
| Pt

Y veloeity Dinary! 4 13361 Kater/sec

]

Geocentrie I veloedty in WOS-M

Geocentric T velocity in ¥6S-U

] 1

] i ] 1

% velocity ‘dinazy! 12736 Nater/sec
1

Geocentric I velocity in ¥G5-84

i e P e e e e B M e Mrre e ENeR SR SR M et SR MR e MRS W BraS Mmis M SRS AAR e i Seeh g

e o M B S ed ey Sl ey SUE AR Avr Evre eGP i PR e M Ml Ml Sl e e Eae S e e s SRR mmae

:
! J
Tsigne T ibinary) 212°% 7 Neters 1-sigma estizate Geocentric 1 position
1 ] [] ]
1 ] 1 ]
1-sigm idnary! 2 II" i Neters 1-sigma estimate Geocentrie ¥ position
| oo
1-sigma 2 1dioary) 3 :3" i Meters 1-sigma estinate Geoceatric I position
! I
| [ P i .
1-sigm I-vel !Binaryl 2 127" | Neter/See 1-signy estimate Geocentric I velocity
! |
1-sigma Y-vel idinary! 2 II" | Mater/Sec 1-sigme estimate Geocentric Y velocity
! I
i-sigma ZI-vel |Biparyi 2 1374 1 etor/sec 1-signt estimate Geocentric I velocity
| L B
i L
I-sigma FHoriz |Bimary! 2 1270 1 Meters I-aigma estimate Tangent Plape Borizontal pesition
1 [] 1 r
] I i r
{-sigza Yert |dinmary! 2 II" | Heters 1-sigma estimate Tangent Plape Vertical pesitioen
1
)

Rotes :
A1l negative pumbsrs are 2's complement fora.

t s Bquipment Time is not & part of this record, Time Quality Flag states & - 7 are not applicalle.
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1CC DREce ¢ DAYt) FCRMI?

RICID NG, : W
RICORD NAXE: Filler
DATE: 18/25/1%

of sach physlcal record to the 20EY data bytes.
Tollowing the record ID all data will be 2 CTRL-Y
{16 hex}. No checkswz wil! be competed for this
recozd,

{CnRL_Y!

nmn
LS yd 4 b4 S 344 e 11t COXNTETS

!
d

Yecord_{d I3 3 m i
!
|

Filler Data 11 H (16 2ex] 1 This is x RCE-S2ANDALD dataz record ead arovides fi1
|
]

—— ww e ——r o S P T
W M Ak A A e e e e

this rlcﬁrd can consist of oaly the Record header
“bytes, f.e. Qecord_ID, if ae fill iy needed.
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